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SECTION 1 
INTRODUCTION 

LI PURPOSE OF REPORT 

This report presents the Interim Measures Final Design for Techalloy Company, Inc. 
(Techalloy) in Union, Illinois. The United States Environmental Protection Agency (U.S. 
EPA) Region V has issued an Administrative Order on Consent (Consent Order), Docket 
No. V-W-007-93, to Techalloy. The Consent Order was issued under Section 3008(h) of die 
Solid Waste Disposal Act, commonly referred to as the Resource Conservation and 
Recovery Act (RCRA) of 1976, as amended, 42 U.S.C. 6928(h). In entering into the 
Consent Order, Techalloy has agreed to perform Interim Measures at the facility. 

Roy F. Weston, Inc. (WESTON®) has been retained by Techalloy to assist in the 

achievement of Interim Measures objectives outlined in the Consent Order. WESTON 
prepared a work plan on behalf of Techalloy, which was entitled. Interim Measures Work 
Plan, Techalloy Company, Inc., Union, Illinois". This Work Plan was submitted to U.S. EPA 
for its review on 29 March 1993. The Work Plan outlined the scope of work and technical 
approach for the Interim Measures design. The Work Plan was approved by U.S. EPA with 
some modifications in a letter, dated July 1, 1993, to Techalloy. WESTON has prepared 
responses to each of the U.S. EPA's review comments, A copy of WESTON's responses to 
U.S. EPA's comments on the Interim Measures Work Plan has been included for reference 
in Appendix A of this report 

1.2 DESCRIPTION OF SELECTED REMEDY 

Techalloy is located at the intersection of Olson Road and Jefferson Street in Union, 
Illinois, in McHenry County. Specifically, the site is located within Section 4, Township 43 
North, Range 6 East. Figure 1-1 shows the location of the facility. The existing site 
conditions were described in detail in the Interim Measures Work Plan. The cheinicals of 
concern in groundwater are 1,1,1-Trichloroefiiane (1,1,1-TCA), Trichloroethene (TCE), and 
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Tetrachloroethene (PCE). A groundwater plume origmating from the northern half of the 
facility anH migrating in a northwestward direction has been identified and is shown in 
Figure 1-2. The plume dimensions and groundwater sampling results are also shown in 
Figure 1-2. The maTimnm concentrations observed are {^proximately 200,000 ME/L 1,1,1-

TCA, 380 ME/L TCE and 3,600 ME/L PCE. : ' 

Accordiug to the Consent Order, Techalloy will perform a RCRA Facility Investigation 
(RFI) to determine fully the nature and extent of any release of hazardous wastes and 
hazardous constituents from the facility and the potential for ai^ future release of hazardous 
wastes and hazardous constituents from the fadUty, and to perform a Corrective Measures 
Study (CMS) to identify and evaluate alternatives for the corrective action necessary to 
prevent or mitigate any migration or release of hazardous wastes or hazardous constituents 
from or at the facility. Due to the magnitude and extent of the known groundwater 
constituents, U.S. EPA has determined that the initiation of a remedy caimot wait until 
completion of the RFI/CMS. The interim measures will be implemented to effectively 
mitigate the impact on actual and potential receptors of volatile organic compounds (VOCs) 
migrating in the groomdwater from the facility. 

The interim measures to be implemented will include the following; 

A groundwater extraction system to prevent further migration of impacted 
groundwater. 

A treatment system for treating extracted groimdwater to acceptable levels to 
meet acceptable laws for proper disposal. 

A groundwater monitoring plan. 

Continued operation and maintenance of the pump-and-treat system until the 
final corrective measures for groundwater cleanup is fully operational. 

CH01\rUBUC\WO\W1500\11342.S-l 1-3 
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13 OUGATff ZATON OF WORT 

Hiis report is organized into seven sections. Section 1 provides a brief introduction and 
scope of this report WESTON'S responses to U.S. EPA's comments on the Interim 
Measures work plan has been included for reference in Appendix A of this report. 

Section 2, Summary of Predesign Activities, describes the sampling, aquifer pumping test, 
groundwater ^tem modeling, and surveying activities conducted as part of the interim 
measures design. The sampliTig results, aquifer punq)ing test data, and groundwater 
modeling are included in ̂ pendices C and D, respectively. 

Sections, Design Analysis, describes the engineering analysis performed to provide a basis 
of design and to support the preparation of detailed construction drawings and technical 
specifications pertaining to the groundwater extraction system, extracted groundwater 
treatment system, and treated water discharge system. Sample calculations for the design 
analysis are presented in Appendix E. 

Section 4, Construction Drawings and Technical Specifications, introduces the construction 
drawings and specifications that have been prepared for the pump-and-treat system. The 
consfiuction drawings and specifications are included in ̂ pendices F and G, respectively. 

Section 5, Permit Requirements, summarizes the Illinois EPA (lEPA) requirements for 
construction and operation of a new emission source and a new treatment system. In 
accordance with the Consent Order, the permit applications will be submitted after the 
approval of the Interim Measures final design. 

Section 6, Supplemental Design Information, presents the operation and maintenance (O 
& M) plan, groundwater monitoring plan, and construction quality assurance plan (CQAP). 
The estimated construction schedule is also presented in this sectioa The O & M plan and 
CQAP are provided in Appendices H and I, respectively. 

Section 7, References, lists all the documents referenced in this report. 

CH01\PUBUC\WO\W1500\1134ZS.l 1-5 
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SECTION 2 
PREDESIGN INVESTIGATION AND DATA COLLECTION 

This subsection describes the predesign activities which yielded additional data for the 
design of an efficient and cost effective groundwater extraction and treatment system. The 

predesign activities consisted of a field investigation, grotmdwater system modeling, and field 
surveying. The field investigation utilized included three tasks; soil sampling, groundwater 
sampling, and a groundwater pumping test. These tasks were performed on the 20th and 
21st of May 1993, and are each described in detail in the following subsection. 
Groundwater system modeling and field surveying activities are also described in the 
following subsections. 

2.1 SOIL SAMPLING 

Five aquifer soil media (SB-01 through SB-05) were collected on 20 May 1993 for grain size 
distribution, moisture content, porosity, bulk density, and specific gravity analyses. The 
sample locations are shown in Figure 2-1. One sample (SB-01) was collected at the 
proposed treatment system building location at 20 feet below ground surface (bgs). The 
geotechnical analysis of this sample was used to determine the foundation requirements of 
the proposed treatment building. The other four samples (SB-01 through SB-04) were 
collected along the proposed pipeline path at 10 feet bgs. The geotechnical analyses of 
these samples was necessary for pipeline construction and design. 

Two aquifer soil media samples (SB-01 and SB-05) were also analyzed for totiil organic 
^carbon. These two samples provided average characteristics of the aquifer material within 
the groundwater plume area. This information was needed for groundwater system 
modeling. 

All soil analysis ASTM method numbers are presented in Table 2-1. T^le 2-2 presents the 
geotechnical analyses results. The average grain size distribution of the samples is 27.7 
percent gravel, 61.1 percent sand, and 11.2 percent silt and clay. The average bulk density 
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Table 2-1 

Analytical Methods 
Interim Measures 

Techalloy Company, Inc. 
Union, Illinois 

P 
I 

1 Parameter | Standard Method || 

1 Sou 11 
1 Fractioa Organic Carbon ASTMD513 
1 Grain Size Distribul^n ASTM D421/D422 
1 Bulk Density ASTMD2937 
1 Moisture Content ASTMD2216 
1 Total Porosity ASTM D2937/D2216/D854 
1 Tube Extrusion ASTM D2937 

Specific Gravity ASTM D854 || 
Groundwater 
Biochemical Oxygen Demand EPA 405.1 
Chemical Oxygen Demand HachSOOO 

II Total Organic Carbon EPA 415.1 
Total Suspended Solids EPA 1602 

II Ammonia EPA 3502 
Bronude EPA 320.1 
Color EPA 1102 
Fluoride EPA 3402 
Nitrate and Nitrite as N EPA 3532 
Total Organic Nitrogen as N EPA 3502/3512 
Phosphorus as P EPA 3652 
Sulfate as SO4 EPA 375.4 
Sulfide as S EPA 376.1 
Total Metals: Aluminum, Barium, Boron, Cobalt, Iron, 
Magnesium, Molybdenum, Manganese, lln. Titanium, Antimony, 
Beryllium, Cadmium, Chromium, Copper, Nickel, SUver, Zinc 

EPA 200.7 

Total Arsenic EPA 2062 
Total Lead EPA 2392 
Total Mercury EPA 245.1 

II total Selenium EPA 2702 1 
1 Total Thallium EPA 2792 

Total Cyanide EPA 3352 
Total Phenols EPA 4202 1 

afi)l\PUBUC\WO\W1500\11342T^l 2-3 



Table 2-2 

Summaiy of Geotechnical Laboratoiy Results 
Techalloy Company, Inc. 

Union, Illinois 

Sample 

Sieve Analysis 

Bulk Density 
(g/cc) 

Specific Gravity 
(SG) 

Moisture 
Content (w) 

(% Dry Basis) 
Porosity (%) 

Void Ratio (e) 

Total Organic 
Carbon 

(%) Sample 
Percent 
Gravel 

Percent 
Sand 

Percent 
Silt & Clay 

Bulk Density 
(g/cc) 

Specific Gravity 
(SG) 

Moisture 
Content (w) 

(% Dry Basis) 
Porosity (%) 

Void Ratio (e) 

Total Organic 
Carbon 

(%) 

SB-01 ^23=^= 2.15 93 28.4 

SB-02 llA 10:6 139 2.72 11.1 37.6 — 

SB-03 3K7 523 11.0 2.00 2.76 10.7 343 — 

SB-04 ^2 51.2 13.6 207 2.78 73 30.7 — 

SB-05 13.8 Tin 83 1.94 275 15.0 ^1^ 

Average 27.7 61.1 113 2.01 2.75 10.7 33.9 
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is 2.01 grains per cubic centiineter (g/cc), average specific gravity average moisture 
content is 10.7 percent, and average porosity is 33.9 percent. 

All samples were collected with a truck-mounted Geoprobe hydraulic mechanism. The 
following procedures were used for the advancement and sampling of all Geoprobe soil 
borings. 

A hydraulic push/pull mechanism (Geoprobe), mounted on a fom-wheel-drive 
tru(^ was utilized to advance aU soil borings. 

The working end of the Geoprobe and all boring equipment, tools, and 
materials, were decontaminated prior to arriving on site in accordance with 
the protocols described in the Interim Measures Work Plan. Provisions were 
made to prevent equipment, tools, and materials from coming into contact 
with surface soils. 

The Geoprobe was used to advance a 1-inch diameter by 2-foot-long bore 
sampler with a retractable drive point to the upper limit of the first desired 
sampling interval. 

If the sampler met with resistance and would not push to a sufficient depth, 
a hydraulic hammer was used to advance the sampler. 

At the desired sample depth, the rebac^le drive point was released and the 
sampler advanced through the desired interval. Soil from this interval was 
impacted into the sampling sleeve. 

The sampler was retrieved from the borehole and samples were extruded into 
appropriate laboratory-prepared siample containers. 

Following sample collection, each soil sample was logged by a qualified 
WESTON geological engineer. 

2,2 GROUNDWATER SAMPLING 

Prior to the groundwater pumping test, groundwater was sampled from the aquifer pumping 
test well for laboratory diemical analysis. The location of the aquifer pumping test well is 
shown in Figure 1-2. The groundwater was sampled for NPDES parameters. All NPDES 
parameters and method numbers are presented in Table 2-1. This groundwater sampling 
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effort was necessary to determine any preffgatment requirements for extracted groundwater ^|||j|^ 
before it enters the air stripper, and to help in the preparation of the NPDES permit 
application. 

The groundwater samples were collected directly from a pump outlet which_bypassed the 
discharge base. This smaller outlet allowed for a less turbulent flow to be sampled. The 
slower pumping/discharge rate through the bypass outlet minimized sample disturbance. 
The discharge water was poured directly into laboratory cleaned sample containers. 

Table 2-3 presents a summary of chemical analytical results. Of the metals, only eight were 
detectable. These eight metals are dunmium, arsenic, barium, copper, iron, magnesium, 
titanium, and zinc. Other inorganics found to be above detection limits included fluoride, 
ammonia, nitrate, nitrite, phosphorus, sulfate, COD, and total suspended solids. Color was 
foimd to be 20 color units. All laboratory data are included in 

Sample Patkflpng SMpihgnt 

Following sample collection, the exteriors of all sample containers were wiped clean with 
a moist cloth. In preparation for shipment to the analytical laboratory, all samples were 
packaged in accordance with the following procedures: 

• Each sample container was checked to ensure that the container lid was 
securely tightened. 

• Each sample container was checked to ensure that the sample label had been 
securely affixed to the container and correctly fOled out with the appropriate 
sample I.D. number, sample, date, and analytical parameters as a mimmum 
requirement 

• Each container was placed in a separate zip-lock bag and the bag securely 
closed (eliminating all air ffom within the bag). 

* The low concentration samples were placed in a cooler lined with a Imge 
polyethylene bag. Enough vermiculite or equivalent absorbent material was 
padced around the samples to minimize the possibility of container breakage. 
The temperature was maintained at 4°C with cold packs and ice, sealed in 
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Table 2-3 

Summary of Pumping Well Analytical Results 

I 

Techalloy Company, Inc. 
Union, Illinois 

Parameter 
Detected Concentration 
(mg/L Unless Noted) 

Detection Limit 
(mg/L Unless Noted) 

1 Silver — 0.030 

1 Aluminum 2.7 0.200 

1 Arsenic 0.0029 0.002 

1 Boron — 0.050 

1 Barium 0.41 0.050 

1 Ber^um — 0.005 1 
1 r'aHTniiim — 0.005 

Cobalt — 0.020 1 
1 Chromium — 0.020 

1 Copper 0.025 0.020 

II Iron 4.9 0.030 

II Mercury — 0.0002 

1 Magnesium 683 0300 

II Molybdenum — 0.100 1 
Nickel — 0.020 1 
Lead — 0.050 1 
Antimony — 0.100 

Selenium — 0.002 

Tm — 0.100 

Titanium 0.085 0.010 1 
Thallium — 0300 

Tjhr 0B44 0.010 

BOD 5 Day — 2 

Bromide — 5 1 
1 COD 17 5 1 
H Huoride 0.14 0.100 1 

CH01\PtIBUC\WO\W1500\11342ri5 2-7 



Table 2-3 

Summary of Pumping Well Analytical Results 
Techalloy Company, Inc. 

Union, Illinois 
(Continued) 

it 

— - Analyzed, not detected. 
J - Estimated concentration, 
cu - Color units. 

CH01\PUBUe\WO\W1300\1134Zri-3 

1 Parameter 
Detected Concentration 
(mg/L Unless Noted) 

Detection Limit 
(mg/L Unless Noted) 

Ammonia 031 0.10"^ 

Nitrite 0.022 0.02 1 
Nitrate 13 0.10 

1 Total Organic Nitrogen ..i 0.10 

II Phosphorus 0.46 0.05 

1 Total Phenolics •— 0.005 

Sulfide 1.0 

Sulfate 693 25.0 1 
Total Suspended Solids 94 5.0 1 
Alkalinity 352 10.0 

Total Organic Carbon (TOC) 73 J 1.0 

TOC Test 2 53 J 1.0 1 
Fecal Coliform — 10 c/100 mL 

1 Color 20.0 cu 5.0 cu 

% 

I 



I 
li plastic bags. The remaining space in the cooler was filled with additional 

packing material and the large polyethylene bag was sealed. 

The completed chain-of-custody form identifying the contents of the sample 
shipment container was placed in a large zip-lock bag and taped to the inside 
lid of the shipment container. 

The cooler lid was closed and sealed shut with strapping tape. If the cooler 
had a drain port, it was also sealed shut with tape. Two chain-of-custody seals 
were placed across the seam between the cooler lid and base. The seals were 
placed in a staggered configuration (either front left side and back right side 
or vice versa). This ensured that if the cooler was opened by unauthorized 
persons, the custody seal would break and indicate intrusive action. The 
custody seals were covered with waterproof tape to prevent accidental damage 
during shipment. 

The shipment airbill was affixed to the top of the cooler. It identified the 
shipper's and recipient's names and addresses. A WESTON mailing label was 
also be affixed to the top of the cooler and contained the same information 
as the airbill in case the airbill became detached from the cooler during 
shipment 

This Side Up" arrows were placed on the four sides of the shipment 
container. 

All samples were shipped within 24 hours of collection and met any holding 
time requirements. All samples were shipped via Federal Express overnight 
delivery. 

2J AQUIFER PUMPING TEST 

A pumping test was conducted on 21 May 1993 in a 6-mch diameter groundwater well 
previously installed on the southeast comer of the Techalloy property at a location 
upgradient of the plume with respect to groundwater flow (Figure 1-2). This location was 
chosen so as not to draw potentially contaminated groundwater into the well during the test. 

A single temporary observation well was also previously installed approximately 10 feet from 
the extraction well to measure water table drawdown resulting from the pumping test. 

I CH01\FUBUC\WO\W1500\11342.S-2 2-9 
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The pumping test was simulated using an analytical model (WHPA, Blandford and 
Huyakom, 1991) to detennine if the resultant cone of depression will draw water from the 
contaminant plume. Based on the simulated pumping rate used for the extraction well, the 
distance from the contaminant plume, and the short time duration of the test, the test was 
found to have no effect on the plume. The contaminant plume is approximately 1,000 f^et 
northwest of the pump test location. 

Drawdowns were also predicted for the observation well using the Theis Equation. The 
results indicated drawdowns would be very minimal even at pumping rates up to 100 gallons 
per minute (gpm). The pumping test was conducted at a rate of<50~g^ which was 
estimated to draw the water table down in the observation well approximate'^1 to 2 inches. 

Groundwater s^ples were collected from the extraction well following installation and 
development and analyzed for VOCs. The results indicate that the groundwater at this 
location is free of VOC constituents. 

The pumping test consisted of four tasks performed sequentially as folloiAs: 

• Measurement of static water levels. 
• Collection of water samples for analytical tests. 
• Constant discharge rate aquifer test at 50 gpm. 
• Aquifer water level recovery monitoring. 

The initial task consisted of measurement of static water levels in the pumping well and 
observation well prior to the beginning of the pump test Following static water level 
measurements, the pump was turned on to clean out well silt and to be set at a flow rate 
of 50 gpm. While undergoing initial pumping, groundwater samples were collected for 
NPDES laboratory analysis. 

Following the well set-up, water levels were allowed tg-recover^^^^while the data was 
reviewed and an optimal discharge rate was selected. The aquifer test then ran for 
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approximately 8 hours at a constant discharge rate. Upon completion of the test, water 
levels were allowed to recover for a period of 2.5 hours. Static water level conditions were 
encountered after 2.5 hours of recharge. 

Water levels were recorded in the pumping well and observation well during all phases of 
the test using a data logger/pressure transducer system which recorded water levels to the 
nearest 0.01 feet. Manual water level measurements were taken in MW-10 and MW-11 
(Figure 1-2) at regular intervals throughout the pmnping phase to ensure that the pumping 
test was not influencing the contaminated groundwater plume. 

Groundwater extracted during the pumping test was piped a sufficient distance from the test 
jarea and discharged to the ground surface. 

During the piunping/drawdown phase of the pmnp test, the maximum water level change 
in the n^nping and obsel^tiun wells werec239 and flLtikfeet, respectively. Water levels in 
MW-10 and MW-11 were virtually unaffected during the pmnping test 

At the completion of this recharge phase of the pumping test, the water levels within the 
pumping and observation wells had returned to within 0.06 and 0.04 feet of their original 
water levels, respectively. The aquifer pumping test data is presented in Appendix C. 

The test evaluation indicated that the mean transmissivity of the water table aquifer in the 
area is approximately 7,800 ft^/day. Based on a measured aquifer, saturated thickness of 
30 feet, the hydraulic conductivity of the aquifer is approximately 26ffj&/day. 

2.4 GROUNDWATER SYSTEM MODELING 

In preparation for the concept design of the Interim Measmes groundwater recovery and 
treatment system, WESTON used the Method-of-Characteristics (MOC) groimdwater model 
(Konikow and Bredehoeft, 1989) to simulate the trichloroethene (TCE) groimdwater plume 
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emanating from the source area. The objectives of the MOC modeling were to create a 
model that could accomplish the following; 

Simulate groundwater flow in the water table aquifer. 
Simulate the migration of the TCE plume. 
Simulate proposed Interim Measures capture zone of the recovery well. 
Predict the effectiveness of the recovery well. 
^edict the fate of the containinant plume. 
^r^Ct^^-resnltnO^ne-action. 

0 

The results of the flow modeling indicate that the proposed Interim Measures recovery well 
can effectively intercept and prevent further migration of the full width of the contaminant 
plume emanating from the somce area. The results of the capture zone analysis predict that 
the recovery well would have to be operated at a rate ̂ ^283>gpm to attain a capture zone 

' width of between 1,000 and 1,050 feet. 

Based on the results of the transport simulations, successfuljemediation of the source area 
will have a much gcgarter-tmpactJiiribe-iTmrimwm-coi^^ concentrations in the plume 
than will operation of the recovery well. 

A detailed report describing the groundwater system modeling is provided in ^^eSdSD; 

2.5 

A topographical and boundary survey were performed at the site to facilitate the design and 
construction of the groundwater treatment system. The survey provided detailed 
information on contours and ensting benchmarks and a construction baseline was 
established. Existing wells were located and top of casing elevations were determined for 
groundwater modeling and future groundwater monitoring. The topographic map for the 
site area is presented as pmt of the construction drawings in Appendix F. 
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SECTION 3 
DESIGN ANALYSIS 

This section presents the basis of design and design elements for the groundwater extraction 
system, the extracted groundwater treatment system, and the treated water discharge system. 
The technical approach for the interim measures design is also outlined. 

3.1 TECHNICAL APPROACH 

The technical approach was outlined in the Interim Measures Work Plan. The main 
objective of the Interim Measures pump-and-treat system is to prevent further migration of 
impacted groundwater. The proposed system will extract the impacted groundwater, treat 
the extracted groundwater is a packed tower air stripper, and discharge the treated effluent 
to the South Branch of the Kishwaukee River. The approximate location of the extraction 
well, the treatment system building, pipeline path, and point of discharge is shown in Figure 
3-1. 

The results of groundwater system modeling indicated that the proposed extraction well 
operating at a rate of 280 gpm can effectively intercept and prevent further migration of the 
full width of the groundwater plume. To provide for a safety factor, the design operating 
rate for the proposed extraction well will be 3S0^m. The extraction well will be screened 
at 50 to 80 feet below grade in the aquifer. Two piezometers will also be installed to 
determine drawdown induced from the extraction well. 

Extracted groxmdwater will be pumped to the treatment system building using a submersible 
well pump. The pipeline conveying the extracted groundwater to the treatment system will 
be high density polyethylene (IffiWS) with secondary containment. Th»»i^0iiblc-walled 
piping will also have a leak detection system. 

The extracted groundwater will flow to an aeeatian/surge tank. The main purpose of this 
tank is to act as a flow equalization tank and to provide sufficient detention time for 
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oxidation of iron with the^addWaR of air. Higher oxidation states of iron are insoluble in 
water. The water will then flow through a system of centrifugal separators and cartridge 
filters for removal of suspended solids and insoluble iron oxides. The water will then flow 
through a packed bed air stripper for VOC removal. The air discharge will not contribute-^ ^ 

to air pollution. ' 

From the air stripper, the water will flow through a cartridge filter for final removal of any 
metal oxide precipitates and suspended solids to meet TlBiii frfflnent standazds. The 
Illinois effiuent standards are presented later in this section. The treated water will be 
discharged using an effluent pump to the nearby south branch of the Kishwaukee river. 

32 DESIGN OF GROUNDWATER EXTRACTION SYSTEM 

3.2.1 Basig Qf Dgsigff 
32.1.1 Hydrogeological Data 

Hydrogeological data was collected prior to the groundwater flow modeling. Data obtained 
fi-om direct field measurements was used to the fullest extent possible. Where field data 
was lacking, hydrogeologic parameters were interpolated firom the nearest measured values 
or estimated. Hydrogeologic data was collected for the following parameters: 

Transmissivity. 
Hydraulic conductivity. 
Aquifer saturated thickness. 
Recharge 
Water level elevations. 

WESTON conducted an aquifer pumping test at the Techalloy facility as described in 
Section 2.3. The test evaluation indicated that the mean transmissivity of the water table 
aquifer in the area is approximately 7,800 square feet per day (ft^/day). Based on a 
measured aquifer saturated thickness of 30_feet, the hydraulic conductivity of the aquifer is 
approximately 260 ft/day. This hydraulic cpn^ctiggyiigassumed foaatilM*"6ntirej^a. 
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Values for saturated thickness of the aquifer were based on logs from residential wells, in 
addition to logs from monitoring wells and soil borings from previous Techalloy 
investigations. 

Recharge to the aquifer was estimated as a percentage of annual rainfall, which is 
approximately 30 inches/year. Recharge is estimated to be ij^Et^^^ear. 

The^rim^rv-sources'ofwaterteBglielevation data were Kishwaukee River and South Branch 
River elevations obtained from the Marengo Nordi tmd Marengo South 7.5-minute USGS 
(United States Geological Survey) quadrangle maps. River gradients were calculated 
between each set of surface elevation contours that crossed the rivers, and river elevations 
were interpolated between the contours. Depth-to-water measurements were obtained from 
seven locations within the area from Techalloy monitoring wells and boreholes, as well as 
residential well logs. The groundwater elevations were calculated by subtracting the depth-
to-water measurements from surface elevations estimated from the topographic maps. 

3.2.U Transport Data 

Transport data include the following parameters: 

• Concentration and rate of constituents. 
• Sorption 
• Dispersion. 

The rate and concentration of constituents introduced into the aquifer at the source area 
are unknown. Therefore, these parameters were varied within a reasonable range, with the 
objective of matching the groundwater model output with the existing plume configuration. 
The groundwater model assumes a^^^^ercent concentration of TCE injected at a rate of 
15 gallons per day (gpd). 
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The retardation factor for was calculated using the following known parameters: 

• Linear sorption distribution coefficient 
• Bulk density of aquifer material. 
• Fraction organic carbon. 
• Porosity. 

The retardation factor for TCE was calculated to be 9.417. The retardation factor for PCE 
was calculated as 23.507 and TCA was 10399. The groundwater velocity based on a 
hydraulic conductivity of 260 ft/day, a gradient of 0.0017 ft/ft and a porosity of«M^ercent 
is 13 ft/day. Velocities for these constituents based on these retardation factors are TCE 
= 0.14 ft/day, PCE = 0.055 ft/day and TCA = .125 ft/day. A more detailed description 
of sorption is provided in the report attached in Appendix D. 

Values for longitudinal and transverse dispersivity were chosen during the groundwater 
modeling in order to simulate a plume which resembles the existing one. The longitudinal 
dispersivity set at 250 feet and the transverse dispersivity was set at 1.25 feet. 

33.13 Groundwater Quality Standards 

Illinois Administrative Code, Title 35, Subtitle F, Subpart D specifies grotmdwater quality 
standards for TCA TCE and PCE appropriate to the groundwater's use. lEPA has 
provided Techalloy with groundwater cleanup objectives for VOCs of concern. These 
cleanup objectives are the same as Qass I standards. OwLi^Eolabrc^MHource 
Groundwater) standards for 1,1,1-TCA TCE and PCE for Illinois are listed below: 

Chemigal qass I Groundwater Quality Standard 
iM&IU 

1,1,1-TCA 200 . 
TCE ;5' 
PCE '5^"^^ 
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The Qass J^graundwater quality standards will be used as .defuiBp ol^'ectives for 
groundwater, and to determine the extent of impacted groundwater. The main objective of 
the groundwater extraction and treatment system is to prevent further migration of impacted 

groundwater. 

3.2.1.4 Location of Extraction Weil and Pumping Rate 

The extraction well will be located northeast of the intersection of  
 such that it lies near the center of the measured contaminant plume. The pumping 

rate should be 280 a)m in order to capture the width of the plume. 

3.2.2 Desi^ Elements 
3.2.2.1 Extraction WeU 

Design specifications, installation procedures, and construction techniques for the extraction 
well will comply with American Water Works Association (AWWA) guidelines as set forth 
in "AWWA Standard for Water Wells" (AWWA A100-84,June,1984). The proposed 
groundwater extraction well will be constructed and operated using the following design 
specifications: 

Well casing and screen diameter: 8 inches. 

Well casing specification: 50-foot length, 8-inch diameter, low carbon steel. 

Screen specifications: low carbon steel with Q.020-inclrslots, 30 feet in length 
(approximately 50 to 80 feet below grade). 

Borehole: minimum 16 inches in diameter. 

Gravel pack: gradation, material, grain shape and specific gravity in 
accordance with AWWA standards. 

Grouting and sealing: completed according to guidelines of AWWA. 

Well development: will apply techniques to achieve the optimal well 
efficiency, specific capacity, stabilization of aquifer material, and control of 
suspended solids as specified by AWWA standards. 
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The extraction well detail is presented in Figure 3-2. 

In conjunction with extraction well installation, two piezometers will be installed to 
determine drawdown induced from the pumping well. One piezometer will be installed 
approximately 50 feet from the extraction welL The piezometers will be constructed using 
following design specifications. 

Well casing and screen diameter: 2 inches. 

Well casing specification: 70 feet length, 2 inches diameter, PVC. 

Screen specifications: 2-inch diameter PCV slotted screen, 10 feet in length 
(approximately 70 to 80 feet below grade). 

Borehole: minimum 8 inches in diameter. 

Gravel pack: gradation, material, grain shape, and specific gravity in 
accordance with AWWA standards. 

Grouting and sealing: completed according to guidelines of AWWA. 

Well development: will apply techniques to achieve the optional well 
efficiency, specific capacity, stabilization of aquifer material, and control of 
suspended solids as specified by AWWA standards. 

The piezometer (observation well) detail is shown in Figure 3-3. 

In order to define the vertical extent of the contaminant pl\ime within the area of Union 
and Highbridge Roads, sajaplgu^ collected every five feet until the boring reaches 15 
feet into the till unit. Samples will be analyzed for grain size and non-aqueous phase 
liquids. In addition, groundwater samples will be collected at 5-foot intervals using lead 
screened augers and will be analyzed for VOCs. 

To assess the capture zone of the extraction well, one piezometer will be installed near the 
P^ameter of the contaminant plume, either east or west of the extraction well. The 
piezometer will be screened in the aquifer so that pumping induced drawdown will not pull 
water down below the screen. 
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3222 Extraction l^stem Piping 

High density polyethylene (HDPE) was selected as the pipe material best suited to convey 
raw, imtreated groundwater to the treatment plant. HDPE was selected for its inherent 
advantages of flexibility, resiliency and toughness. It is virtBnlljr inert and one of the most 
chemically resistant plastics commercially available. The pipe is not expected to react with 
the groundwater "nntflTTi'"""*' even at tiieir current concentrations therefore providing a 
substantial estimated "life" of the installed pipeline. 

The pipeline will be double walled to provide coi 
««iidie burie(i porti|^' of &e pipeline. The leak containment system will consist of an eight 
inch outer pipe and a six inch diameter iimer pipe. The selection of the six inch inner pipe 
was based on a maximum flow condition otal^ gallons per minute. Engineering 
calculations showing the approximate flow conditions are provided in i^pendur E|i 

The location of the project, in northern Illinois, will require the pipe will be placed at a 
depth below the normal frost line. Backfill will compensate for traffic loads where the 
pipeline passes under roadways and joints will be field welded for added strength. Welding 
also has the additional benefit of reducing the potential for system leaks. 

3223 Pumping System 

Groundwater will be pumped to the surge tank located at the treatment plant using a 
submersible well pump. The pump has been sized to deliver 350 gallons per minute which 
is the design condition established by the groundwater flow model plus em additional 25 
percent factor of safety. Operating parts in the pump will be chemically resistant to insure 
adequate life expectancy. 

Thawell is equ^ped with a 15 horsepower motor and has a flow rai^e of 2^ to 
gallons per minute. The size of the pump will require a minimum well size of 8 inches jmd 

' 
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will discharge through a 4 inch outlet. A concrete box structure will be constructed at the 
wellhead to allow access to the pump and associated equipment. Details of the wellhead 
structure are included in the construction drawings. 

The pump will be operated by a controller located in the treatment plant. The pump 
controller will receive water level information from the well and the surge tank. Liquid 
level control switches (sensors) installed in the well and surge tank will relay information 
to the pump controller which will cycle the pump on and off depending on where the water 
level is in relation to the predetermined sensor elevations. Further explanation of the pump 
control sequence is provided in Section 3.2.2.4. 

3.2.2.4 Control Systems 

The extraction well and the discharge piping will be equipped with flow and level gauges 
and switches to control and monitor the extraction well pumping system. 

The operation of the well will be controlled by the water level in the surge tank/aeration 
tank and the extraction well. Two level switches (floats) will be installed in the surge tank 
and one switch in the well. These switches will function as follows: 

The switch inyilliej|»ll.will not allow the submersible well pump fo operate 
unless the water level in the well is above the switch. 

A high level switdi in the surge tank will shut down the well pump in the 
event that the water level exceeds the high level set point in the surge tank. 

An operating level switch in the surge tank wiinBaBTTtlte well pump after 
the well has been shut off by of the shut-off switches. In automatic operation, 
once the water level reaches the switch location, the well pump will remain 
on until it reaches the high level switch in the surge tank or the low level 
switch in the well. 

In addition to the extraction well pump controls, the piping from the well to the treatment 
system will have secondary containment and al8lrieiM|iaMEillii«|ele*L In the event 
leakage is detectiiiB iltilipififfng secondary coirtaiinnent system, an alarm will be activated. 
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This alarm condition will be relayed to the operator responsible for the system operation. 

Sample ports will be installed at the well. This port can be \ised to collect groundwater 
samples representative oi the water being withdrawn from the extraction well. 

222.S Equipment Enclosure 

The sampling and control vault provided at the well will provide well protection, control and 
a place to collect groundwater samples from the well. The vault will be equipped with a 
lockable cover to prevent \mauthorized access, and will be insulated to prevent freezing in 
winter. It will be of sufficient size to house the discharge valves, sample port, and electrical 
connections to the well. Details of vault construction and layout are shown in the 
construction drawings shown in Appendix F of this report 

33 DESIGN OF EXTRACTED GROUNDWATER TREATMENT SYSTEM 
33.1 Pasis of Design 
33.1.1 Extracted (Influent) Water Characteristics 

VOC concentrations (1,1,1-TCA, TCE, and PCE) in extracted groundwater from proposed 
extraction weUs were conservatively estimated using analytical results of groxmdwater 
samples firom monitoring wells MW-HBR and TW-3 (Figure 1-2). The concentrations were 
averaged out along the plume width (1,200 feet). The estimated average VOC 
concentrations in extracted groundwater are 1,450 fig/L, 1,1,1-TCA, 150 ^g/L TCE, and 110 
/xg/L PCE. The calculations are presented in Appendix E. The maximiim VOC 
concentrations near the proposed extraction well were observed at MW-HBR (Figure 1-2). ^— 
The VOC concentration at MW-HBR was 3,700 /xg/L 1,1,1-TCA 24 /xg/L TCE, and 310 ^ 
/xg/L PCE. 

Concentration of inorganic constituents in groundwater from proposed extraction well were 
estimated to be same as concentrations in groundwater from the aquifer pump test well. 
Analytical data for the aquifer pump test well sample was presented earlier in Table 2-3. 
The only inorganic constituents detected above general effluent standards were iron and 
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tptiliiiUMipitiidf i1 inbil" Iron was detected at a concentration of 5 mg/L and total suspended 
solids was detected at a concentration of 94 mg/L. 

33.1.2 Pretreatment Requirements for Air Stripper 

One of the most common problems with air stripping towers is that over time they become 
fouled with solids, resulting in the loss of efficiency, capacity, and increased pressme drop. 
The added weight of the entrapped solids can also be a problem for the packing and other 
internals. The solution to the fouling problem can be found in effective pretreatment, good 
maintenance practices (cleaning), good monitoring of process conditions, and good overall 
process design. This subsection describes the basis of design for the pretreatment system. 

Groundwater quality data from the site indicates 4.9 mg/L of total iron, and 94 mg/L of 
total suspended solids. In the air stripper, o^qrgen from the air will be transferred into the 
water and this will promote the conversion of iron to oxidation states that are insoluble in 
water. These insoluble iron oxides will precipitate out of the water and the crystals 
(precipitate) will attach themselves to packing materials. These crystals become 'Reding" 
sites for other crystals to adhere and grow, and thus causing fouling and plugging of packing 
materials. Moreover, aerated water also promotes bacterial growth.'^Bleteria colonies in 
the water attach themselves to the packing and provide numerous sites for inorganic 
deposition and vice-versa. Some foims of bacteria even use the iron oxides as a nutrient 

The main purpose of the j^treatment ^fibm is to reduce the degree of fouling. Based on 
the groundwater quality of the site and the process of fouling described above, the design 
approach for the pretreatment system will be to reduce the total dissolved iron and total 
suspended solids concentration in water entering into the air stripper. The pretreatment 
system is described in subsection 3.3.2.1 of this report. 
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3 J.L3 Treated (Efflnoit) Water Requirements 

The discharge from the treatment system will meet or be lower than the levels established 
by lEPA for appropriate parameters under the National Pollution Discharge Elimination 
System (NPDES) permit For the purpose design, Drinking Water R^AiilW%€re used 
to determine effluent water requirements for VOCs of concern. According to Illinois 
Administration Code (lAC), Title 35, Subtitle F, Subpart F and 40 Code of Federal 
Regulations (CFR), Pmf 141, Subpart 6, maximum contaminant levels (MCLs) for VOCs 
of concern are 200 ng/L 1,1,1-TCA, 5 TCE and 5 /ig/L PCE. The design of the 
treatment process is intended to achieve these concentrations in the effluent. 

The lAC, Title 35, Subtitle C, Part 304, Subpart A contains general effluent limitations on 
various constituents that may be discharged to the waters of the state. Table 3-1 presents " 
the Illinois general effluent standards for the effluent stream. The design of the treatment 
process is intended to achieve these effluent standards. The concentration of iron and total 
suspected solids will have to be reduced to^ mg/L and MJO mg/L, respectively, to meet 
the effluent standards. 

For constituents for which there are no general effluent standards, lEPA will determine 
water quality criteria for the receiving stream (South Branch of Kishwaukee River), 
Applicable water quality standards pertaining to discharge to the South Branch of 
Kishwaukee River were requested from lEPA Division of Water Pollution Control. Mr. 
Robert C Mosher of lEPA in a letter dated 16 August 1993, provided WESTON with 
general guidelines re^ffding allowance of dilution and water quality criteria for VOCs of 
concern. According to lEPA the South Branch of the Kishwaukee River has a 10-
year low flow of 2.0 cubic feet per second (cfs) at the point of discharge. A dilution ratio 
of 2.6:1 will exist at the design discharge rate of 350 ̂ m. According to lEPA iniiaBg zone 
procedures, 50 percent of this receiving stream can be used for dilution. Based on these 
characteristics and 35 lAC 302.210 and Subpart F, chronic water quality criteria for VOCs 
of concern are 393 #ig/L 1,1,1-TCA, 940 ^/L TCE and 152 /ig/L PCE; and 
Quality criteria for VOCs of concern are 4,910 /t^/L 1,1,1-TCA i 1,700 /ig/LTCE, and 1,220 
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Table 3-1 

Illinois General Effluent Limitations 
Techalloy Company, Inc. 

Union, Illinois 
(Concentrations in mg/L) 

Constituent General Effluent Standard || 

Arsenic 0^ 

Barium 2.0 
Cadminrh 0.15 

Chromium (h«cavalent) 0.1 

Chromium (total) 1.0 
Copper 0.5 
cyanide 0.10 
Fluoride 15.0 
Iron (total) 2.0 
Lead 0.2 
Manganese 1.0 
Nickel 15.0 
Oils 0.3 
Phenols 03 
Silver 0.1 
Zinc 1.0 
Total suspended solids 15.0 
BODj lo.cr 
Mercury 0.0005 

Tor effluent whose dilution ratio is less than 5 to 1. 
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;tg/L PCE. The design of the treatment process is intended to achieve the moreaStiugaat 

MCL concentrations. 

33.1.4 Location of the Treatment System Building 

The approximate location of the treatment system building is shown in Figure 3-1. The 
building will be situated on the northeast comer of the Techalloy property, approximately 
50 feet west of Olson Road and 75 feet south of a transformer near the Techalloy property. 
The air stripper tower will be located approximately 5 feet west of the treatment system 
building. The treatment system building will house a surge/aeration tank, pumps, blowers, 
centrifugal separator, filter systems, and cogtrol-^stems. The treatment system building 
details are presented in Subsection 3.33.6. 

333 Design Elements 
333.1 Pretreatment System 

The pretreatment system will consist of an aeration tank and a filter system. The main 
purpose of the aeration tank is to oxidize iron in water to oxidation states that are insoluble 
in water. The aeration tank will also act as a flow stabilizer. The filter system is intended 
to remove susp^Hled solids and insQkd>le iren oxides and thus reduce fouling and plugging 
of packings in the air stripper. The process flow for the pretreatment system is shown in 

^ Figure 3-2. A small bench-scale study should be conducted to confirm the effectiveness of 
this pretreatment system. 

Aeration Tank System 

The aewtion tank system will consist of a 4^P-gallon tank, a positive displacement 
reciprocating compressor, a di£hj§er assembly, and an air vent. • 

P 
I 

The 5,500-gallon tank will be 133 ft. in diameter, 1%B ft. ft high and be of fiberglass 
reinforced plastic ^E£P) construction. This tank was sized to provide fifliiii miiiiiln of 
residence time for influent water at a design flow rate ofilSd-^gpin. The effectiveness of this 
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residence time should be confirmed during the bench-scale study. The aeration tank will 
have a top cover and an air vent line going upward to the roof of the treatment ^tem 
building. 

The influent water will enter the aeration tank at the top. The aeration tank will be 
equipped with an air inlet duct. The air inlet duct will be equipped with a removable air 
mesh screen to prevent any airborne debris from entering the aeration tank. A diffuser 
assembly will be provided near the air inlet opening to properly distribute the mlet air 
throughout the cross sectional area of the aeration tank. The diffuser assembly will be of 
PVC construction. 

The inlet air will be provided with a compressor. The blower will be capable of producing -
20 cfm of air. 

Filter Svstem 

A separator and a cartridge industrial filter system will be used to provide removal of iron 
oxide precipitate and suspended solids from water leaving the aeration tank. The separator 
will remove dense and larger size particles before the water enters the filter. The separator 
will have a timer that will activate blowdown from the separator in 3-7 second intervals. 
The timer can be adjusted as desired between blowdowns. The blowdown will go through 
^^^ag::^ter. Sopis=^^Fbe-Tetamed=^^ffie^bag filter and solids-free water will drain by 
gravity to the floor sump. The floor sump recycles water back to the surge/aeration tank. 
The cartridge filters are typically compact and requires less floor space than other filters. 
The filter media in these systems is typically synthetic fiber cartridges. The cartridges are 
available in different nominal micron sizes and canjbei^asilyTemb^d for servicing. Initially, 
a 10 nominal micron size cartridge is anticipated to provide for required filtration. 
However, the cartridge size can be changed based on actual solids removal and pressure 
drop. These parameters will be monitored through sampling ports and pressure gauges 
provided for this purpose. 
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3322 Air Stripping System 

The air stripping system will consist of an air stripper tower and an air stripper blower. The 
process flow for the air stripper system is shown in Figure 3-J. py 

h 
The air stripper will utilize a single stage packed bed coimtexeiiicMyi flow scheme. The 
basic concept behind the packed tower air stripper is to bring the contaminated water in 
contact with air, so that the volatile compounds imdergo a.{)]ia£^^ange (brom liquid phase 
to vapor phase). Influent water from the pretreatment system will be introduced at thctop* ' 
of the stripping tower utilizing an influent water distribution system. The influent water 
distribution over the top of the packed bed will minimize channeling and maldistribution. 
Air will be introduced at the bottom of the tower through a low velocity inlet providing low 
turbulence air flow to minimize flow straightening and pressure loss requirements prior to 
entering the packed bed section. 

The air stripper tower will be of steel construction and designed to be anchor bolt ring 
mounted on concrete foundation pad. The tower will be approximately 4 feet in diameter 
and 2^|g|,in overall height. The packing height will be approximately iTieet 

The air will exit the packed bed section and travel upward where final mist elimination and 
mist removal will tcike place by impinging the air borne water droplets on the mist 
eliminator. The treated influent water will exit at the bottom of the air stripper tower to 
go through a final filtration step before discharge. 

3323 System 

The purpose of the effluent filter system will be to provide for additional removal of any 
metal aeriripjwgjipitBtw and suspended solids to meet Illinois effluent standards. The filter 
system utilized here will be similar to the one used in the pretreatment step. A~^aiipMng 
port will be provided after the filter to monitor effluent quality. If the effluent filter system 
is not necessary, the effluent water will bypass the effluent filter system. 
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332.4 Treatment System Pumping and Piping 

Groundwater will be pumped from the surge tank to the air stripper using a air stripper feed 
pump. The pump has been sized to deliver 3$^!fallons per minute which is the design 
condition established by the groundwater flow model plus an additiomT^ percent factor 
of safety. Operating parts in the pump will be chemically resistant to insure adequate life 
expectancy. 

The air stripper supply pump is a centrifugal frame mounted pump also designed to run at 
350 gallons per minute at a total head of approximately 100 feet. The pump is equipped 
with a 15 horsepower motor and an enclosed 10 inch iiipeller operating at 1750 rpm. 

The pump will be operated by a contrqUer located in the treatment plant. The piunp 
controller will receive watejJ,eveLiMormation from the surge tank. Liquid level control 
switches (sensors) installed in the surge tank will relay information to the pump controller 
which will cycle the pump on and off depending on where the water level is in relation to 
the predetermined sensor elevations. Further ejq)lanation of the pump control sequence is 
provided in Subsection 33.2.5. 

332.5 Control Systems 

The pretreatment and air stripping systems will be equipped witltfiow, pfisssure gauges and 
switches, and leuaL,gauges and switches to control anduaoaitor the operation of the 
extracted groundwater treatment system. 

The extraction well and influent piping to the treatment system are controlled by the water 
levels in the surge tank. The various phases of the treatment system have individual 
controls but each element of the treatment system is interrelated to other elements. The 
water levels in4he surge tank also control the operation of the air stripper feed pump. 

I 
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The electrical and mechanical components included to monitor and control the liquid 

operation of the treatment system are described as follows: 

• A %iw meter is provided on the inlet to the treatment system to determine 
the flow rate to the treatment system from the extraction well. 

• The air stripper feed pump will be controlled by switches (floats) in the surge 
tank. A low level switch in the surge tank will shut off the pump so that the 
pump will not be operated without water. An operating level switch will allow 
the feed pump to restart after the pump has been shut off by the low-level 
switch. 

• A high level switch in the air stripper sump will override the air stripper feed 
pump control and shut off the air stripper feed pump. 

Other components included to monitor and control the operation of the treatment system 
are as follows: 

A pressure switch to shut off the blower for the air stripper in the event that 
excessive pressure (tevelops at the blower discharge. The shut down of the 
blower by high pressure will result in the activation of the alarm and the shut 
down of the air stripper feed pump. 

The air flow rate to the surge tank will be measured by an in-line variable 
area flow meter that will be installed between the compressor and the 
diffusers in the smge tank. 

Pressure indicators (gauges) will be installed upstream and downstream of the 
filters in the piping to determine if the filters are becoming clogged. 

Elapsed time meters will be provided for the air stripper feed pump and the 
effluent pump to determine maintenance requirements for the pumps. 

Sample ports will be installed within the treatment system piping. Sampling ports will be 
installed at the following locations: 

•V 

• Influent line to the surge tank. 
• Effluent line from the surge tank, but before the filter system. 
• Influent line to air stripper but after filter. 
• Effluent line from air stripper both before and after filter. 
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In the event adverse operating conditions develop, an alarm will be activated and this will 
cause the treatment system to shut down. The conditions that will effect an alarm condition 
include the following: 

1 

• Excessive pressure at the blower for the air stripper, i 
• High level in the air stripper sump for treated water. 
• Leak detection in the piping containment system. 
• Leak detection in the building basement 

332.6 Equipment Enclosure 

The air stripper feed pmnp, effluent pump, surge tank, compressor filters, and electrical 
controls will be housed within a pre-engineering metal building. The building will be 
constructed in two levels. The lower level (basement area) will act as a secondary 
containment for the surge tank The overall height of the first level will be 14 feet to 
provide access to the surge tank. The building will be accessed by two 3-foot-wide center-
locking doors. The building will also be equipped with lights, unit heater to maintain 
building temperature above freezing during the winter, and ventilation louvre. Details are 
shown in the construction drawings provided in Appendix F of this report. 

3.4 DESIGN OF DISCHARGE SYSTEM 

3.4.1 Basis pf Design 
3.4.1.1 Effluent Water Discharge 

After treatment of the contaminated groundwater, effluent will be discharged to the nearby 
South Branch of the Kishwaukee River. The discharge of treated water to the waters of 
Illinois requhSSDSii^zeizDit (NPDES permit) firom the lEPA Division of Water Pollution 
Control. The effluent water quality requirements were presented in subsection 33.13. The 
piping and pumping requirements are presented in subsections 3.43.1 and 3.43.2, 
respectively. 

I 
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3.4.1^ Air Discharge 

The contaminated groundwater presently does not affect the air quality. r^aiations 
allow direct discharge of the treatment system's eidiaust gases. However, lEPA Division of 
Ak Battn^on Control will need to approve the construction and operation of the treatment 
system. Based on estimated influent concentrations for the air stripper, estimated air 
emissions are 0.25„pounds per hour (Ibs/hr) 1,1,1-TCA, 0.03 Ibs/hr TCE, and 0.02 Ibs/hr 
PCE. This is a estimate based on an average VOC concentration in extracted groundwater, 
and conservatively assuming 100 percent removal efficiency by the air stripper. Per phone 
conversations with Mr. Michael Costello of lEPA Division of Air Pollution Control, the 
VOC emissions should not exceed 8.0 Ibs/hr. However, this is only a general guideline and 
site-specific limits will be provided by lEPA after reviewing the operating permit application. 
At this stage, it is estimated that the air discharge will not contribute to air pollution. 
Furthermore, chlorinated VOCs have a very short half-hfe when exposed to the sun. TCE, 
for example, has a half-life of approximately a dayiand a half in the atmosphere. 

3.42 Design Elements 
3.4.2.1 Treated Water Discharge Piping 

High density polyethylen^p^^^) was selected as the pipe material to treated 
aity^gpvater tOhaAgkdii^yjge point. HDPE was selected for its inherent advantages of 
flexibility, resiliency and toughness. It is virtually inert and one of the most chemically 
resistant plastics commercially available. 

Secondary'fwitMnment with leak detection will not be required for the treated water 
enabling the use of a single wall pipeline. A pipe diameter of l^mches was selected in order 
to provide flow niinute for possible future expansign 
of the treatment facility. Engineering calculations showing the approximate flow conditions 
are provided in Appendix E. 

I 
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The location of the project, in northern Dlinois, will require the pipe will be placed at a 
depth below the normal frost line. Backfill will compensate for traffic loads where the 
pipeline passes under roadways and joints will be field welded for added strength. Welding 
also has the additional benefit of reducing the potential for system leaks. 

3.4.2,2 Treated Water Discharge Pumping System 

Groundwater will bejgm^iedJfcranjSie:^ stripper sump to the discharge point to the South 
Branch of the Kishwaukee River using an effluent pump. The pump has been sized to 
d^S^iSftgaUons per minute which is the design condition established by the groundwater 
flow model plus an additional 25 percent factor of safety. _ 

The effluent pump is a centrifugal frame mounted pump also designed to run at 350 gallons 
per minute at a total head of aapioximitfebn^^^t The pump is equipped with a 5 
horsepower motor and an enclosed 6.5 inch impeller operating at 1750 rpm. — 

The pump will be operated by a pump controller located in the treatment plant The pump 
controller will receive water level information from the air stripper sump. Liquid level 
control switches (sensors) installed in the sump will relay information to the piimp controller 
which will cycle the pump on and off depending on where the water level is in relation to 
the predetermined sensor elevations. Further explanation of the pump control sequence is 
provided in Section 3A23. 

3A23 Control Systems 

Flow, pressure gauges and switches, and level gauges and switches will be used to control 
and monitor the operation of the treated water discharge system. The effluent pump will 
be controlled by switches (floats) in the air stripper sump. A low level switch in the sump 
will shut off the pump. An operating level switch will allow the effluent pump to restart 
after the pump has been shut off by the low-level switch. Pressure indicators (gauges) will 
be installed upstream and downstream of the filter in the effluent piping to determine if the 
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filter is becoming dogged. An elapsed time meter will be provided for the effiuent pump 
to determine maintenance requirements for the pump. Sampling ports wiU also be installed 
in the efEluent line from the air stripper, both before and after the filter. 
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SECnON 4 
CONSTRUCTION DRAWINGS AND SPECinCATIONS 

4.1 CONSTRUCTION DRAWINGS 

Construction drawings of the pmnp-and-treat system have been prepared as part the Interim 
Measures Design. A reduced (11- by 17-inch) set of the construction drawings is presented 
in Appendix F. 

42 TECHNICAL SPECIHCATIONS 

Technical specifications that describe the material, equipment, installation, and testing 
requirements for the construction of the pump-and-treat system have been prepared as part 
of the Interim Measures Design. The specification follow the format developed by the 
Construction Specifications Institute (CSI) master format The technical specifications are 
presented in Appendix G., 
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SECTION 5 
PERMIT REQUIREMENTS 

5.1 CONSTRUCTION PERMIT 

Illinois Permits and General Air Pollution regulations require a permit for construction of 
any new emission source or any new air pollution control equipment (Illinois Administration 
Code, Title 35, Subtitle B, Subpart C 201.142 and Subpart D 201.152). Illinois water 
pollution regulations also require obtaining a permit for construction of any new treatment 
works for which an NPDES permit is required (Illinois Administration Code, Title 35, 
Sections 309.154 and 309.202). 

A construction permit application, WPC-PS-l (Schedule J and N), will be prepared for 
construction of the treatment system and submitted to lEPA for review and approval. In 
accordance with the Consent Order, the permit will be prepared after approval of the 
Interim Measure Final Design. 

52. AIR OPERATING PERMIT 

'HlihoisTeTmi^^^Md-GeneralrAir-Pollutioniregulatiens-requife-a-pemiitifor operation-of aly 
new emission source or any new pollution control equipment of a type forowhieh 
c6^®Midn^pe0nii:is3!equired (Illinois Administration Code, Title 35, Subtitle B, Subpart 
C 201.143 and Subpart D 201.157). Forms APC-200 and APC-220 will be prepared and 
submitted to lEPA Division of Air Pollution Control for review and approval. Form APC-
200 is "Application for Permit". It identifies the owner of ±e emission sources and control 
equipment, the operator of the equipment, and the location of the equipment. Form APC-
220 is for "Process Emission Source". This form is for any emission source that is part of 
the process. 

I 
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53 NPDES PERMIT 

Federal regulations (40 CFR Part 122) require obtaining a NPDES permit for all industrial 
facilities that discharge wastewater directly into U.S. waters. EPA Fonns and 3510-
2D will be prepared and submitted to lEPA Division of Water Pollution Control for review 
and approval. EPA Form 3510^1 is required to be completed by all persons applying for a 
permit under EPA's Consolidated Permits Program. Form 3510-2D is an application for 
permit to discharge process wastewater for new sources and new discharges. 

% 
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SECTION 6 
SUPPLEMENTAL DESIGN INFORMATION 

Certain supplemental design information has been prepared by WESTON to support interim 
measures design and implementation. This section presents the operation and maintenance 

plan for the treatment system, groundwater monitoring plan, estimated construction 
schedule, and construction quality assurance plan. 

6.1 OPERATION AND MAINTENANCE fQ ft M) PW^ 

WESTON has prepared an operation and maintenance (O & M) plan for the pump-and-
treat system. The O & M plan is presented in ̂ pendix H. The O & M plan describes the 
general guidelines to be followed for effective operation and maintenance of the piimp-and-
treat system. The O & M plan does not incorporate vendor supplied O & M literature on 
the various equipment items. As part of the construction contract, the construction 
contraaor will be required to compile vendor-supplied detailed O & M information for 
inclusion as attachments to this O & M plan. 

62 GROUNDWATER MONITORING PUN 

Monitoring of the VOC concentrations in the extracted groundwater will be performed to 
assess the ongoing influence of the extraction system. This subsection addresses the 
rationale and activities to be performed. 

The purpose of the interim measures groundwater extraction system is to prevent further 
migration of the constituent plume. In association with the extraction process, constituent 
concentrations will be evaluated at the extraction location over the duration of the 
extraction. 

I 
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Additional monitoring at the on-site (facility) monitoring wells will not be carried out 
because the purpose of the extraction system is to control future downgradient migration 
and not reduce on-site (facilily) groundwater constituent concentrations. 

Sampling of the residential wells identified in the Private Well Sampling Plan (PWSP) dated 
May 1993, will not be performed to specifically evaluate the affects of the extraction system; 
however, these residential wells are located south of the southern fringe of the constituent 
plume and the results of the semi-annual sampling of these wells will be evaluated to 
identify any potential affects to these locations by the extraction process. 

Sampling of the extraction well will document the level of constituents being removed from 
the aquifer and will track the effectiveness of the system. The extraction well will be 
sampled on a inaig|ify ba^ for the first year, and on a.i|ti|i||0pHal.l)asis subsequently. The 
samples will be analyzed for VOCs by WESTON-Gulf Coast Laboratories located in 
University Park, Illinois. The extraction well samples will be analyzed following the 
methodologies outlined in the PWSP and the related SOPs in the Techalloy RCRA facility 
investigation quality assurance project plan (QAPP). Analysis for all VOCs, except vinyl 
chloride, will follow U.S. EPA SW-846 Methud 8260. Analysis for vinyl chloride will follow 
SW-846 Method 8010. These methods will be utilized to provide VOC detection limits 

below the relevant VOfcmaximum contaminant levelP^KCLo). 

6.3 CONSTRUCTION SCHEDULE 

The construction schedule will be in accordance with the schedule outlined in the consent 
order. Within 75 days of U.S. EPA's approval of the Interim Measures Final Design, 
Techalloy will submit all permit applications to the appropriate agencies, as required to 
implement the approved interim measiires. Within 15 days of approval of the permit 
ap^catkHi, Techalloy wiH inform U.S. EPA of the date that all permits were approved. 
Within 210 ̂ ys of approval of all permits, Techalloy will implement the interim measures 
approved by U.S. EPA In addition, within 15 days of startup of the pump-and-treat system, 
Techalloy will notify U.S. EPA of the system's opera^piahittlK. 
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6.4 CONSTRUCTION QUALITY ASSURANCE PLAN 

WESTON has prepared a construction quality assurance (CQA) plan to ensure the 
completion of the groundwater extraction, treatment, and discharge systems in strict 
accordance with the construction plans and specifications. The CQA plan describes 
reporting and documentation procedures to be used to verify and certify that construction 
was completed in accordance wifii the plans and specifications. 

I 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 5 

77 WEST JACKSON BOULEVARD 
CHICAGO. IL 60604-3590 

• 
I 

JUL 11993 
Mr. Henry Lopes 
Techalloy Company, Inc. 
370 Franklin Turnpike 
Mahwah, New, Jersey 07430 

Re: 

REPLY TO 7WE ATTEnmON OF: 
HRE-8J 

Interim Measures Workplan 
Techalloy Company, Inc. 
ILD 005 178 975 

Dear Mr. Lopes: 

"The Interim Measures Workplan", dated March 1993, submitted by Techalloy 
Company in accordance with the Administrative Order on Consent (AGC), Docket 
No. V-W-007-93, has been reviewed by the United States Environmental 
Protection Agency (U.S. EPA). This Workplan is hereby approved by U.S. EPA 
with the following modifications: 

A constant rate aquifer test of sufficient duration, with 
appropriate pump and observation well design, shall be performed 
at the site. The test shall be performed and analyzed in 
accordance with published procedures. 

\ 

Unless comparable data can be provided from a borehole within 2D 
feet of the extraction well, undisturbed borehole samples shall be 
collected at the extraction well. Samples shall be collected at 
five feet intervals or less, from the water table to bedrock. 
Grain size analysis shall be performed on all samples to provide a 
detailed lithologic profile. Samples shall also be tested for 
non-aqueous phase liquids. 

To provide a vertical profile of the ground-water contaminant 
plume, ground-water samples for volatile organic compound (VOC) 
analysis shall be collected at the extraction well location. 
Samples shall be collected at 5 feet intervals or less, from the 
water-table to bedrock, or at such depth interval that total VQG 
concentrations are below 20 parts per billion. 

Ground-water samples for NPDES parameter analysis should be 
collected from the monitoring well MW-HRB (noted as MW-4RB in 
Workplan). 

Until the RCRA Facility Investigation Quality Assurance Project 
Plan is approved, ground-water sampling procedures shall follow 
the procedures prescribed in the Resource Conservation and 
Recovery Act Ground-Water Monitoring Technical Enforcement 
Guidance Document, U.S. EPA - September 1986. Bailers should have 
the bottom delivery design. 
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• Water level elevations in monitoring well MW-HRB shall be 
^ established in conjunction with monitoring wells at the Techalloy 

facility to determine the hydraulic gradient. 

• Figure 6-1 of the Workplan shall be deleted. The schedule given 
in the AOC shall be followed. 

Certain portions of the above mentioned Workplan pertain to design features 
which are to be included in the Interim Measures Final Design to be submitted 
pursuant to the AOC. This approval with modifications of the March 1993 
Interim Measures Workplan does not constitute approval of any Interim Measures 
design features. 

To expedite the implementation of the Interim Measures, U.S. EPA advises you 
that in order for U.S. EPA- to approve the Interim Measures Final Design, it 
shall meet the follow requirements: 

• Sufficient data shall be included to justify the proposed well 
screen/casing and pipeline construction materials. 

• Records indicate the ground-water to be treated is an F-listed 
waste. Therefore the water treatment system and the pipeline from 
the extraction well to the treatment system will need a leak 
detection and containment system as specified at 35 UJ.. Mffi. Code 
Part 724 Subpart J. At~eentiTiqenGv'^.aP:-pursuant to Subpart D will 
also be required. 

• To assess the extent of capture of contaminated ground water, a 
minimum of two piezometers shall be installed near the extraction 

T well. The piezometers shall be screened at appropriate depths, 
and one piezometer located near thej^erimeter of the contaminant 
plume. 

• - The ground-water monitoring plan shall include monthly 
sampling/analysis of the treatment system influent water, for at 
least one year. 

• All relevant hydrologic and geochemical data shall be included in 
the Final Design submittal. All available aquifer test data for 
the Union municipal well #3, and any other aquifer test data in 
the vicinity of the proposed extraction well, shall be included. 

• Upon completion of the Interim Measures treatment system a 
constant rate aquifer test should be performed at the extraction 
well. Rather than include this data collection in the RFI, it is 
recommended that this test be performed immediately after 
completion of the treatment system so that the pump rate can be 
adjusted accordingly. 
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M If you have any questions call Ron Hewitt at (217) 524-3861 or Kevin 
• Lesko at (217) 524-3271 of the lEPA, or William Buller of the U.S. EPA 
• at (312) 886-4568. 
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Sincerely yours, 

Joseph' M. Boyle, Chief 
RCRA Enforcement Branch 

Iicc: Carlos Sernas, Weston 
Kevin Lesko, lEPA 
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THREE HAWTHORN PARKWAY. SUITE 400 
VERNON HILLS. IL 60061-1450 
708-918-4000 • FAX: 708-918-4055 

MANAGERS OeSIGNERS/CONSaTANTS 
19 July 1993 

0 

Mr. William BuUer 
U.S. Environmental Protection Agenty 
Region V 
RCRA Enforcement Branch (HRE-8J) 
77 West Jackson Boulevard 
Chicago, IL 60604 Work Order No.: 01989-010-001 

I 

Re: Interim Measures - Techalloy Company, Union, Illinois 

Dear Mr. Buller: 

During our phone conversation on 14 July 1993 you indicated the concern that sampling to 
bedrock should be conducted to define the vertical extent of the contaminant plume and to 
define the geology of the glacial till. 

During the previous sampling and analysis at the location of , 
concentrations were detected at the base of the sandy alluvial aquifer. No sampling was 
conducted within the clay layer, since this layer is an impermeable aquitard no 
contamination will be migrating in this unit WESTON has drilled 7 feet into the clay till 
unit at well location MW-S. Split-spoon samples collected from within this unit indicate that 
the till is a silty clay with trace coarse sands and fine gravel. Published information 
regarding this till unit indicate that the unit is "massive" and impermeable and consists of 
silty clay to clayey silt with trace amoimts of sand and gravel. All information available 
indicates that the clay unit does not include permeable sand layers of any significance. 

Techalloy will agree to defining the vertical extent of the contaminant plume within the area 
of  order to supplement existing information. It is proposed 
that the sampling for grain-size analysis and VOCs be conducted as requested by the U.S. 
EPA in the letter dated 2 July 1993. However, with regard to depth of the boring it is 
proposed that sampling be limited to within the first 15 feet of the till unit This would 
include 3 grain-size analysis and 3 VOC analysis in order to confirm that the chlorinated 
constituents have not migrated into the day unit and the clay is acting as an impermeable 
boundary preventing any further vertical migration of constituents. Sampling will be 
conducted using lead screened auger and each interval sampled will be isolated using 
inflatable packer^ This technical approach will satisfy the objectives of the agency as 
specified in the'^uly 1993 letter from the agency. Attached to this letter is the well log 

^to well MW-5 and two hand-drawn geologic cross-sections prepared by the Illinois States 
Water Survey. These cross-sections provide excellent information with regard to the massive 
thickness of the gladal tiU unit and evidence of the sloping stratigraphic units caused by the 
occurrence of the glacial outwash valley. 
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Mr. William BuUer -2- 19 July 1993 
U.S. Environmental Protection Agency 

If you have any questions or comments regarding the contents of this letter or wish to 
fuilher discuss our recommendations, please do not hesitate to contact me at (708) 918-
4000. 

Very truly yours, 

ROY F. WESTON, INC. 

P.O. 
Senim Project Manager 

CJS:sk 

cc: Henry Lopes - Techalloy 
Kevin Lesko - lEPA 
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Inter-OfBce Memorandum 

IMNM3as\_/ DESGNERSAMSULTANIS 

TO: Carlos Sema 

FROM; 

PROJECT: 

SUBJECT: 

ACTION: 

Russdl I^e 

Tech Alloy 

Geotechnical Testing Results 

DATE: 

W.O. NO.: 

7 June 1993 

01989-010-001 

Geotechnical testing results for the Tech Alloy project are attached. Five (5) soil samples, job 
number 930SX002 were submitted to WESTON's Environmental Technology Laboratory (ETL) 
on 24 May 1993 for geotechnical testing. 

The geotechnical tests requested are presented in the attached custody transfer/work request. 

The geotechnical tests performed including reference method and test number are presented in 
T^le 1. 

If you require additional information or have any questions, please call me at 
(215) 524-6173. 

p 
JUN 9 

ROY F. 
VERNON 

r04-08-004/A-5/85 
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% Table 1 'I 

Geotechnical Tests Pferfonned, Reference Methods and Test Numbers 

Test Parameter Method' Test Niunbers 

Grain Size by Sieve and Hydrometer D 421/422 5 II 
Natural Moisture Content D2216 5 II 
Bulk Density (Undisturbed) D2937 5 
Total Porosity D 854/2937 5 

I 
All iuul3rtical methods derived from the Annual Book of ASTM Standards, Section 4, Volume 4.08, Soil 
and Rode; Building Stones; Geotextiles, American Society of Testing Materials, Philadelphia, PA, 1991 
unless noted otherwise. 
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WESTON ENVIRONMEI CHNOLOGY LABORATORY € 
GEOTECHNICAL TESTING DATA AND RESULTS 

PROJECT Tech Alloy PROJECT SAMPLE I D. SB-01 PROJECT ANALYST WB 
JOB NUMBER 9305X002 ETL SAMPLE NUMBER 001 QA/QC ANALYST RWF 
W. 0. NUMBER 01989-010-001 DATE RECEIVED 5/24/93 DATE COMPLETED 06/06/93 

PARTICLE SIZE DISTRIBUTION 

U. S. Standard Diameter 
Sieve Size mm % Finer 

3" 75.00 100.0 
1 1/2* 37.50 100.0 
314' 19.00 93.1 
313' 9.500 78.8 
#4 4.750 65.2 
#10 2.000 54.0 
#20 0.850 43.3 
#50 0.300 22.6 
#100 0.150 15.6 
#200 0.075 12.7 

HYDROMETER 0.0464 8.8 
0.0333 7.9 
0.0238 7.0 
0.0172 5.6 
0.0127 4.7 
0.0091 3.8 
0.0065 3.3 
0.0046 2.9 
0.0033 1.9 
0.0023 1.9 
0.0013 1.9 
0.0010 1.5 

EFFECTIVE SIZES 

Diameter 
% Finer mm 

60 3.464 
30 0.498 
10 NA 

Uniformity Gradation 
Coefficient Coefficient 

NA NA 

SAMPLE DESCRIPTION 

light brown gravelly sihy or clayey SAND 
with 35% gravel and 13% silt or clay 

Unified SoilClassification System (USCS) 
Group Symboi 

SMorSO 

NATURAL MOiSTURE 
CONTENT, % dry basis 

9.3 



WESTON ENVIRONMEI CHNOLOGY LABORATORY # 
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WESTON ENVIRONMEI N^IRI OHNOLOGY LABORATORY € 
GEOTECHNICAL TESTING DATA AND RESULTS 

PROJECT Tech Alloy PROJECT SAMPLE I.D. SB-02 PROJECT ANALYST WB 
JOB NUMBER 9305X002 ETL SAMPLE NUMBER 002 QA/QC ANALYST RWF 
W. O. NUMBER 01989-010-001 DATE RECEIVED 5/24/93 DATE COMPLETED 06/08/93 

PARTICLE SIZE DISTRIBUTION 

U. S. Standard Diameter 
Sieve Size mm % Finer 

3' 75.00 100.0 
1 1/2- 37.50 100.0 
314' 19.00 99.1 
3/8' 9.500 90.1 
#4 4.750 82.2 
#10 2.000 72.8 
#20 0.850 61.3 
#50 0.300 26.5 
#100 0.150 13.8 
#200 0.075 10.6 

HYDROMETER 0.0446 15.5 
0.0322 13.8 
0.0232 12.0 
0.0168 10.2 
0.0125 8.4 
0.0090 6.6 
0.0064 6:0 
0.0046 4.3 
0.0033 3.1 
0:0023 3.1 
0:0013 3.1 
0:0010 2.5 

EFFECTIVE SIZES 

Diameter 
% Finer mm 

60 0.829 
30 0.355 
10 NA 

Uniformity Gradation 
Coefficient Coefficient 

NA NA 

SAMPLE DESCRIPTION 

light brown gravelly siKy or clayey SAND 
with 18% gravel and 11 % silt or clay 

Unified Soil Classification System (USCS) 
Group Symbol 

SP/SM orSP/SC 

NATURAL MOISTURE 
CONTEfTT, % dry t)asis 

11.1 

NOTES 

NA=NOTAPPUCABLE 
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WESTON ENVIRONMEI N4R< CHNOLOGY LABORATORY € 
GEOTECHNICAL TESTING DATA AND RESULTS 

PROJECT Tech Alloy PROJECT SAMPLE I.D. SB-03 PROJECT ANALYST WB 
JOB NUMBER 9305X002 ETL SAMPLE NUMBER 003 QA/QC ANALYST RWF 
W. 0. NUMBER 01989-010-001 DATE RECEIVED 5/24/93 DATE COMPLETED 06/04/93 

PARTICLE SIZE DISTRIBUTION 

U.S. Standard Diameter 
Sieve Size mm % Finer 

3- 75.00 100.0 
1 1/2- 37.50 100.0 
314' 19.00 89:2 
3/8* 9.500 75.0 
#4 4.750 63.3 
#10 2.000 48.2 
#20 0.850 38.4 
#50 0.300 21.9 
#100 0.150 13.7 
#200 0.075 11.0 

HYDROMETER 0.0465 8.1 
0.0333 7.2 
0.0238 6.3 
0.0172 5.0 
0.0127 4.1 
0.0091 3.2 
0.0064 2.8 
0.0046 1.9 
0.0033 1.9 
0.0023 1.4 
0;0013 1.0 
OiOOlO 1.0 

EFFECTIVE SIZES 

Diameter 
% Finer mm 

60 4.154 
30 0.571 
10 NA 

Uniformity Gradation 
Coefficient Coefficient 

NA NA 

SAMPLE DESCRIPTION 

light brown gravelly silty or clayey SAND 
with 37% gravel and 11% silt or clay 

Unified Soil Classification System (USCS) 
Group Symbol 

SP/SM orSP/SC 

NATURAL MOISTURE 
CONTENT, % dry basis 

10.7 
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WESTON ENVIRONMEI ICHNOLOGy LABORATORY # 

GEOTECHNICAL TESTING DATA AND RESULTS 

PROJECT Tech Aiioy PROJECT SAMPLE I.D. SB-04 PROJECT ANALYST WB 
JOB NUMBER 9305X002 ETL SAMPLE NUMBER 004 QA/QC ANALYST RWF 
W.O. NUMBER 01989-010-001 DATE RECEIVED 5/24/93 DATE COMPLETED 06/04/93 

PARTICLE SIZE DISTRIBUTION 

U. S. Standard Diameter 
Sieve Size mm % Finer 

3- 75.00 100.0 
1 1/2* 37.50 100.0 
3/4- 19.00 95.6 
3/8' 9.500 79.6 
#4 4.750 64.8 
#10 2.000 51.1 
#20 0.850 40.2 
#50 0.300 22.7 

#100 0.150 16.3 
#200 0.075 13.6 

HYDROMETER 0.0444 11.0 
0.0323 9.2 
0.0231 8.3 
0.0168 6.4 
0.0125 5.1 
0.0089 4.6 
0.0063 4.2 
0.0045 3.3 
0.0032 2.4 
0.0023 1.9 
0.0013 1.5 
0.0009 1.5 

EFFECTIVE SIZES 

Diameter 
% Finer mm 

60 3.780 
30 0.530 
10 NA 

Uniformity Gradation 
Coefficient Coefficient 

NA NA 

SAMPLE DESCRIPTION 

light brown gravelly silty or clayey SAND 
with 35% gravel and 14% silt or clay 

Unified Soil Classification System (USCS) 
Group Symtwl 

SMorSC 

NATURAL MOISTURE 
CONTENT. % dry basis 

7.5 
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WESTON ENVIRONMI lEN^Bii CHNOLOGY LABORATORY '€ 
GEOTECHNICAL TESTING DATA AND RESULTS 

PROJECT Tech Alloy PROJECT SAMPLE LD. SB-05 PROJECT ANALYST WB 
JOB NUMBER 9305X002 ETL SAMPLE NUMBER 005 QA/QC ANALYST RWF 
W. 0. NUMBER 01989-010-001 DATE RECEIVED 5/24/93 DATE COMPLETED 06/04/93 

PARTICLE SIZE DISTRIBUTION 

U.S. Standard Diameter 
Sieve Size mm % Finer 

3* 75.00 100.0 
1 1/2* 37.50 100.0 
3/4' 19.00 98.7 
3/8" 9.500 95.3 
#4 4.750 86.2 
#10 2.000 66.9 
#20 0.850 50.2 
#50 0.300 20:9 

#100 0.150 11.1 
#200 0;075 8.5 

HYDROMETER 0.0481 8.0 
0.0346 6.2 

. 0.0246 5.6 
^.0175 5.0 
0.0129 4.4 
0.0092 3.1 
0.0065 3.1 
0.0046 2.5 
0.0033 1.9 
0.0023 1.9 
0.0013 1.3 
0.0010 1.3 

EFFECTIVE SIZES 

Diameter 
% Finer mm 

60 1.526 
30 0.470 
10 0.119 

Uniformity Gradation 
Coefficient Coefficient 

1Z8 1.2 

NATURAL MOISTURE 
CONTENT. % dry basis 

15.0 

SAMPLE DESCRIPTION 

light brown well graded SAND 
with 14% gravel and 9% silt or clay 

Unified Soil Classification System (USCS) 
Group Symbol 

SW/SM orSW/SC 



WESTON ENVIRONME N^IRI CHNOLOGY LABORATORY '€ 
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WESTON cn V in^jriivicrf^^^^^oi HNOLOGY LABORATORY # 

TOTAL POROSFTY TEST DATA AND RESULTS 

PROJECT JOBNUMBER W. O. NUMBER ANALYST DATE BALANCE OVEN OVEN TEMP., C 
Tech Alloy 9305X002 0198S<)1(HX)1 WB S/26/93 XL3K VWR 105 

SAMPLE DATA 
ETL Sample Number 001 002 003 004 
Project 1. D. SS01 SB^ 8S03 SB4)4 SB^ 

MOISTURE CONTENT 
Moisture Content, % dry 9.3 11.1 10.7 7.5 15.0 
Moisture Content, % wet 8.5 10.0 9.6 7.0 13.1 
Total Solids, % wet 91.5 90.0 90.4 93.0 66.9 

UNtrWEIQHT 
Bulk Density, g/cc 2.15 1.69 2.00 2.07 1.94 
Wet Unit WL.pcf 133.9 117.6 124.6 129.2 121.3 
Dry Unit WL. pcf 122.5 105.9 112.6 120.2 105.5 

SPECIFIC ORAVITY 
Specific Gravity | 2.74 1 1 2.72 1 2.76 1 1 2.76 1 275 1 1 1 

POROSITY 
Void Ratio 0.40 0.60 0.53 0.44 0.63 
Porosity, % 26.4 37.6 34.5 30.7 38:5 
Saturation, % 64.6 49.9 55.6 46.9 66.0 
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ANALYTICAL REPORT 

To: Tscholloy 
Roy F. Hoston, IncorpoTatod 
3 Hawthorn Parkway, Suite 400 
Vernon Hills, IL 60061 

Attn: Nr. Carlos Serna 

Date: Tuesday Nay 2Sth, 1993 

RE: PU-01 
Project # 01989-006-004-0000 
Lab ID: 93056912-001 
Sample Date: 05/20/93 
Date Received: 05/20/93 

Parameters 

Inorganic Data Report 

Result 
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WESTOKMIULP COAST, INC. 
2417 SCNMl 8L, Univ«nBtty Park. lllliMla 60468 
Phones: (706) 534>8200 (219) 8aS>7077 (615)723-7533 
Fax: (708) 334-5211 

ANALYTICAL REPORT 

To: Tochalloy 
Roy F. Heston, Incorporated 
3 Hawthoni Parkway. Suite 400 
Vernon Hills, IL 60061 

Attn: Nr. Carlos Sema 

Date: Wednesday June 2nd, 1993 

RE: <eW?Of 
Project # 01989-006-004-0000 
Lab 10: 93056912-001 
Sample Date: 05/20/93 
Date Recaivad: 05/20/93 

Inorganic Data Report 

Parameters Result Units 
Reporting 

Limit 
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MANAGERS DESIGNERS/CONSUITANTS 

WESTON-GULF COAST, INC. 
2417 BOND STREET 
UNIVERSITY PARK, ILUNOIS 60466-3182 

® 708-534-5200 • 219-885-7077 • 815-723-7533 
FAX; 708-534-5211 

4 June 1993 

Mr. Garlos Sema 
Roy F. Weston, Incorporated 
3 Hawthorn Parkway, Suite 400 
Vernon Hills, XL 60061 Work Order No. 01989-006-004-0000 

RE: Techalloy Analytical Results 
RFW Batch 9305G913 

Dear Mr. Sema: 

Please find enclosed the Analytical Report for the Project and RFW Batch Number 
listed above. If you have any questions, please do not hesitate to contact me. 

jb 

Enclosures 

Very tmly yours, 

WESTON-GULF COAST, INC. 
V-

Jane D. Huber 
Project Manager 

P 
I 

Approved By: 

7)ljAijcJ2 
Michael J. Healy 
Laboratory Manager 
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mm 
STANDARD • GLOSSARY OF DATA QUALIFIERS AND ABBREVIATIONS 

U Analyte was not detected at or above the reporting limit 
X Result obtained indirectly through calculation based on results from other analyses 

Organic Data Onallflers 
B Compound was found in the blank and the sample 
D Surrogate or matrix spike recoveries were not obtained because the extract was diluted for analysis 
E Concentration exceeds the instrument calibration range and was subsequently diluted 
I Appears on the "results spreaddieet' to indicate an interference 
J Result is an estimated value below the reporting limit or a tenatively identified compound (TIC) 
T Compound was found in the TCLP extraction blank and the sample 
U Compound was not detected at or above the reporting limit 

Abbrevlatlona 
BS Blank Spike: spike analysis was conducted on reagent grade water or a matrix free from the analyte(s) 

of interest 
BSD Blank Spike Duplicate 
BRL Below Reporting Limit 
CD Calculation Factor used by the laboratory's Information Management System (LIMS) 
DP DQution Factor 
DL Appears in the sample ID to indicate a secondary dilution was performed 
LCS or (LQ denotes L^ratoiy Control Standard 
MB Method Blank or (PB) preparation blank 
MS Matrix Spike 
MSD Matrix Spike Duplicate 
NA Not Applicable 
NR Not Required 
NS Not Spiked 
RE Appears in the sample ID to indicate a Re-analysis 
REP Replicate analysis 
REPREP Sample was reprepared and then reanalyzed 
RFW# Equivi^nt to the laboratory sample identification (LAB ID) 
RPD Relative Percent Difference of duplicate analyses 
RRF Relative Response Factor 
RT Retention Hme 
RTW Retention Ihne Window 

NOriBS 
One or a combination of these data qualilieK and abbreviations may appear in the analytical report. 
Soil, sediment and sludge results are iqxnted on a dry weight basis eiooqit uAen analysed for landfill diq>osal or incineration 
paiameteis. All other results on a solid matrix are repotted on an "as received^ basis uniess noted differently. 
Repotting limits are adjusted for ptqiaration sample sixe, sanqde dflutions and sample mosture content if analyzed on a diy 
wei^t basis. 

Revised U/02/92 

0 



tOnll 

"cu^d^^ransfer d/Lab Work Request 

1) Shipped 0^ 1) Presents Outer 
Hand Delivered X Packag^ yor N 
Alrblll#_tX,^ 2)UnbrokerH«rOute 
2) Ambient ^ghiile^ Pacltag^J/or N 

~ necelved-in Good 3) Present on Sapiple 
dltiori^or N Y O^NJ 

rl^J>reserved 4) Unbroken on 
CX-«r N Sample Y or N 

RFW21-21-001/A-8«0 

5) Received Within 
Holding Imies 

G^or N 

Cooler# 

COG Record Present 
Upon SaiTiBle Rec't 

Y^or N 

G77^596a 



SAMPLE DISCREPANCY REPORT (SOP 
Rivision 04; Dated 09/04/' 

4 e_C3rvfX.\y vx 
Parameter 
Matrix: 

225S5 

(Lv\ y 
XA-Z-Q _ 

^V\ Prep Batch: 
J_41 Internal Request • External Request • 

A. REASON FOR SDR: 
Ala. 
Requires Venfication by (circle); 
Log-In or Prep Group 

Sample ID Piscrepancies 
Missing Sample/Extract 
Improper Bottle Type 
Container Broken 
Improper Preservative 
Received Past Hold Time 
Insufficient Sample 
Label IP's Illegible 
Data Package Correction 
Date Discrepancies 
Bubbles in VGA Vials 
Other, explain i 

A2. 
Verified By (circle): 
Log-In or Prep Group 
(initials) (date) 

(See Reverse Side) 

Re-Log: Tech Profile Error..Client Changed Request.. 
Sampler Error on C-0-C..Transcription Error-
Wrong Test Code, Re-Log As 

Re-Leach: Metals/Inorg/VGA/BNA/Pest/Herb/ 
Re-Digest: AA/ICP/HG/ 
Re-Extract: BNA/PEST/ 
Hold Time Exceeded: Prep/Analysis/Repcrt 
Correct Report/Case Narrative/Raw Data 
Other, explain 

C. FINAL ACTION: a dear deaoiptioa of wgjt was done for 
resolution, when it was done, aad bv whom it was done Action Taken: 

Revision To Chain-Of-Custody Completed 
LIMS Corrections Completed 
Data Package Corrections Completed 
Responded to Cliem 
a. Phone b. Mail c. FAX d. In Person 
Other, explain 

Action By (name/date 

Category for Discrepancy 
Log-In 
LIMS 
Analysis/Sample 
Projea Revision 
COC 
Data Entry 
Billing 
Other; 

B. PM Instruction . x-—\ . 
Signature: Date: 

' /. J J ..1 . • a Can^i Add 
Place on Hold 

Suboui Analysis 
Take Off Hold 

Change W.O. # to; 
MS/MSD on Sample 
MS/DUP on Sample 
Change Client name to :_ 
Wrong Test Code, Change To 
Include in Narrative 
Change Due Date 

if enough sample: ORG/INORG 
if enough sample: ORG/INORG 

'VT Other, explain: 

C-Vo 

I wS ojt 

-^3 UGN 

^ S- < 

.V 

} 

y 

W S0^7W^^VJL_ 

AS Oo!3 ^ \-
VjOAV CNJy-NCKiLv..y:^I^ Oo-aV-

W-T— 

Michael J. Healy 

D. Distribution of Comnlrted SDR (include name): 

Initiator 
Lab Manager 
Project Manager 
Seaion Manager 
QA» 
Worksheet (Original)* 
Report Generation 
Bil^ig: Tammy Coleman 

'Original SPR attached to Worksheet; Copy SPR to QA 
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ABORATORY CHRONICLE 

Roy F. Weston, Inc. - Gulf Coast Laboratories 
INORGANIC ANALYTICAL DATA PACKAGE FOR 

Techalloy 

RFW LOT # :9305G913 

I 
I 
I 

L 

I 
I 
I 
I 

CLIENT ID /ANALYSIS RFW jH MTX PREP # COLLECTN DATE REC EXT/PREP ANALYSIS 

PW-OI 

FECAL COLIFORM 001 W 93GBA971 05/20/93 05/20/93 05/20/93 05/21/93 
BOD 5 DAY 001 W 93GBD187 05/20/93 05/20/93 05/21/93 05/21/93 
BOD 5 DAY 001 REP W 93GBD187 05/20/93 05/20/93 05/21/93 05/21/93 
BOD 5 DAY 001 MS W 93GBD187 05/20/93 05/20/93 05/21/93 05/21/93 
BROMIDE 001 W 93GMA046 05/20/93 05/20/93 05/29/93 06/02/93 
BROMIDE 001 REP W 93GMA046 05/20/93 05/20/93 05/29/93 06/02/93 
BROMIDE 001 MS W 93GMA046 05/20/93 05/20/93 05/29/93 06/02/93 
CHEMICAL OXYGEN DEMA 001 W 93GCD048 05/20/93 05/20/93 05/25/93 05/25/93 
CHEMICAL OXYGEN DEMA 001 REP W 93GCD049 05/20/93 05/20/93 05/28/93 06/01/93 
CHEMICAL OXYGEN DEMA 001 MS W 93GCD048 05/20/93 05/20/93 05/25/93 05/25/93 
XOLOR 001 W 93GMA042 05/20/93 05/20/93 05/21/93 05/21/93 
KLOR 001 REP W 93GMA042 05/20/93 05/20/93 05/21/93 05/21/93 
HORIDE 001 W 93GFL039 05/20/93 05/20/93 05/29/93 05/29/93 
AMMONIA DISTILLED 001 W 93GAM076 05/20/93 05/20/93 06/01/93 06/02/93 
NITRITE 001 W 93GNI069 05/20/93 05/20/93 05/21/93 05/21/93 
NITRATE 001 W 93GNN034 05/20/93 05/20/93 05/26/93 05/26/93 
TOTAL ORGANIC NITROG 001 W 93GTK021 05/20/93 05/20/93 06/02/93 06/02/93 
PHOSPHORUS 001 W 93GPS064 05/20/93 05/20/93 05/27/93 05/28/93 
TOTAL PHENOLICS 001 W 93GPE028 05/20/93 05/20/93 05/22/93 05/25/93 
SULFIDE 001 W 93GSF074 05/20/93 05/20/93 05/26/93 05/26/93 
SULFATE 001 W 93GSA041 05/20/93 05/20/93 06/01/93 06/01/93 
TOTAL SUSPENDED SOLI 001 w 93GSS068 05/20/93 05/20/93 05/25/93 05/25/93 

LAB QC: 

I 

BOD 5 DAY LCS BS W 93GBD187 N/A N/A 05/21/93 05/21/93 
BOD 5 DAY LCS BSD W 93GBD187 N/A N/A 05/21/93 05/21/93 
BOD 5 DAY MBl W 93GBD187 N/A N/A 05/21/93 05/21/93 
BROMIDE LCS BS W 93GMA046 N/A N/A 05/29/93 06/02/93 
BROMIDE LCS BSD W 93GMA046 N/A N/A 05/29/93 06/02/93 
BROMIDE MBl W 93GMA046 N/A N/A 05/29/93 06/02/93 
CHEMICAL OXYGEN DEMA LCS BS W 93GCD048 N/A N/A 05/25/93 05/25/93 
fiUEMICAL OXYGEN DEMA LCS BSD W 93GCD048 N/A N/A 05/25/93 05/25/93 
•EMICAL OXYGEN DEMA MBl W 93GCD048 N/A N/A 05/25/93 05/25/93 
PlEMICAL OXYGEN DEMA LCS BS W 93GCD049 N/A N/A 05/28/93 06/01/93 
CHEMICAL OXYGEN DEMA LCS BSD W 93GCD049 N/A N/A 05/28/93 06/01/93 
CHEMICAL OXYGEN DEMA MBl W 93GCD049 N/A N/A 05/28/93 06/01/93 
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Roy F. Weston, Inc. - Gulf Coast Laboratories 
INORGANIC ANALYTICAL DATA PACKAGE FOR 

Techalloy 

RFW LOT # :9305G9I3 

I 
I 
I 
I 
I 
I 
I 

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTN DATE REC EXT/PREP ANALYSIS 

FLUORIDE LCS BS W 93GFL039 N/A N/A 05/29/93 05/29/93 
FLUORIDE LCS BSD W 93GFL039 N/A N/A 05/29/93 05/29/93 
FLUORIDE MBl W 93GFL039 N/A N/A 05/29/93 05/29/93 
AMMONIA DISTILLED LCS BS W 93GAM076 N/A N/A 06/01/93 06/02/93 
AMMONIA DISTILLED LCS BSD W 93GAM076 N/A N/A 06/01/93 06/02/93 
AMMONIA DISTILLED MBI W 93GAM076 N/A N/A 06/01/93 06/02/93 
NITRITE LCS BS W 93GNI069 N/A N/A 05/21/93 05/21/93 
NITRITE LCS BSD W 93GNI069 N/A N/A 05/21/93 05/21/93 
NITRITE MBl W 93GNI069 N/A N/A 05/21/93 05/21/93 
PHOSPHORUS MBl W 93GPS064 N/A N/A 05/27/93 05/28/93 
PHENOLICS LCS BS W 93GPE028 N/A N/A 05/22/93 05/25/93 
PHENOLICS LCS BSD W 93GPE028 N/A N/A 05/22/93 05/25/93 
TOfAL PHENOLICS MBl W 93GPE028 N/A N/A 05/22/93 05/25/93 
SULFIDE LCS BS W 93GSF074 N/A N/A 05/26/93 05/26/93 
SULFIDE LCS BSD W 93GSF074 N/A N/A 05/26/93 05/26/93 
SULFIDE MBl W 93GSF074 N/A N/A 05/26/93 05/26/93 
SULFATE LCS BS w 93GSAG41 N/A N/A 06/01/93 06/01/93 
BLFATE LCS BSD w 93GSA041 N/A N/A 06/01/93 06/01/93 •LFATE MBl w 93GSA04I N/A N/A 06/01/93 06/01/93 
TOTAL SUSPENDED SOLI LCS BS w 93GSS068 N/A N/A 05/25/93 05/25/93 
TOTAL SUSPENDED SOLI LCS BSD w 93GSS068 N/A N/A 05/25/93 05/25/93 
TOTAL SUSPENDED SOLI MBl w 93GSS068 N/A N/A 05/25/93 05/25/93 

SIGNATURE DATE 

P 
I 



DESIGNERS;CONSULTANTS 

To: Techalloy 
Roy F. Weston, Incorporated 
3 Hawthorn Parkway, Suite 400 
Vernon Hills, IL 60061 

Attn: Mr. Carlos Serna 

WESTON-GULF COAST, INC. 
2417 Bond St., University ParK, Illinois 60466 
Phones: (708) 534-5200 (219) 885-7077 (815) 723-7533 
Fax: (708) 534-5211 

ANALYTICAL REPORT 

Date: Friday June 4th, 1993 

RE: PM-01 
Project # 01989-006-004-0000 
Lab ID: 9305G913-001 
Sample Date: 05/20/93 
Date Received: 05/20/93 

Inorganic Data Report 

Parameters Result Units 
Reporting 

Limit 

1 Silver, Total 0.030 u mg/L 0.030 

Aluminum, Total 2.7 mg/L 0.20 

I Arsenic, Total 0.0029 mg/L 0.0020 

Boron, Total 0.050 u mg/L 0.050 

Barium, Total 0.41 mg/L 0.050 

1 Beryllium, Total 0.0050 u mg/L 0.0050 

Cadmium, Total 0.0050 u mg/L 0.0050 

1 Cobalt, Total 0.020 u mg/L 0.020 

^ Chromium, Total 0.020 u mg/L 0.020 

* Copper, Total 0.025 mg/L 0.020 

1 Iron, Total 4.9 mg/L 0.030 

Mercury, Total 0.00020 u mg/L 0.00020 

1 Magnesium, Total 68.3 mg/L 0.20 

_ Molybdenum, Total 0.10 u mg/L 0.10 

® Nickel, Total 0.020 u mg/L 0.020 

• Lead, Total 0.050 u mg/L 0.050 

Antimony, Total 0.10 u mg/L 0.10 



To: Techalloy 
Roy F. Weston, Incorporated 
3 Hawthorn Parkway, Suite 400 
Vernon Hills, XL 60061 

Attn: Mr. Carlos Serna 

WESTON-GULF COAST, INC. 
2417 Bond St., University Park, Illinois 60466 
Phones: (708) 534-5200 (219) 885-7077 (815)723-7533 
Fax:(708) 534-5211 

ANALYTICAL REPORT 

Date: Friday June 4th, 1993 

RE: PH-01 
Project # 01989-006-004-0000 
Lab ID: 9305G913-001 
Sample Date: 05/20/93 
Date Received: 05/20/93 

Inorganic Data Report 

1 Parameters Result Units 
Reporting 

Limit 

1 Selenium, Total 0.0020 u mg/L 0.0020 

Tin, Total 0.10 u mg/L 0.10 

1 Titanium, Total 0.085 mg/L 0.010 

Thallium, Total 0.50 u mg/L 0.50 li Zinc, Total 0.044 mg/L 0.010 

I 



To: Techalloy 
Roy F. Weston, Incorporated 
3 Hawthorn Parkway, Suite 400 
Vernon Hills, IL 60061 

WESTON-GULF COAST, INC. 
2417 Bond St., University Park, Illinois 60466 
Pliones: (708) 534-5200 (219) 885-7077 (815) 723-7533 
Fax: (708) 534-5211 

ANALYTICAL REPORT 

Date: Thursday June 3rd, 1993 

RE: PU-01 
Project # 01989-006-004-0000 
Lab ID: 9305G913-001 

Attn: Mr. Carlos Serna Sample Date: 
Date Received: 

05/20/93 
05/20/93 •• 

Inorganic Data Report 
BS 

1 
Parameters Result Units 

Reporting 
Limit 

1 Fecal Coliform 10 u C/lOOml 10 

BOD 5 Day 2 u mg/L 2 

• Bromide 5.0 u mq/L 5.0 

COD 17 mg/L 5 

Color 20.0 CU 5.0 

• F1uoride 0.14 mq/L 0.10 

Ammonia, as Nitroqen 0.31 mq/L 0.10 

• Nitrite, as N 0.022 mq/L 0.020 

H Nitrate, as N 1.8 mq/L 0.10 

" Total Orqanic Nitroqe 0.10 u mq/L 0.10 

1 Phosohorus 0.46 mq/L 0.050 

Total Phenolics 0.0050 u mq/L 0.0050 

1 Sulfide 1.0 i| mq/L 1.0 

- Sulfate 69.2 mo/L 25.0 

• Total Siisnended Solid 94 mo/L 5 

I 



DESIGNERSCONSULTANTS 

To: Techalloy 
Roy F. Weston, Incorporated 
3 Hawthorn Parkway, Suite 400 
Vernon Hills, IL 60061 

WESTON-GULF COAST, INC. 
2417 Bond St., University Park, liiinois 60466 
Phones: (708) 534-5200 (219)885-7077 (815) 723-7533 
Fax: (708) 534-5211 

ANALYTICAL REPORT 

Date: Thursday June 3rd, 1993 

Project # 01989-006-004-0000 
Lab Batch: 9305G913 

Attn: Mr. Carlos Serna 

Inorganic Method Blank Data Report 

Sample Lab ID Parameter Result Units Limit 

Blank 1 93GBD187-MB1 BOD 5 Day 2 u mq/L 2 

Blank 1 . 93GMA046-MB1 Bromide 5.0 u mg/L 5.0 

Blank 1 93GCD048-MB1 COD 5 u mg/L 5 

^Blank 1 93GCD049-MB1 COD 5 u mg/L 5 

^Blank 1 93GFL039-MB1 Fluoride 0.10 u mg/L 0.10 

_I Blank 1 93GAM076-MB1 Ammonia, as Nitrogen 0.10 u mg/L 0.10 

Blank 1 93GNI069-MB1 Nitrite, as N 0.020 u mg/L 0.020 

1 Blank 1 93GPS064-MB1 Phosphorus 0.050 u mg/L 0.050 

m. Blank 1 93GPE028-MB1 Total Phenolics 0.0050 u mq/L 0.0050 
1 Blank 1 93GSF074-MB1 Sulfide 1.0 u mq/L 1.0 

1 Blank 1 93GSA041-MB1 Sulfate 5.0 u mq/L 5.0 I 
Blank 1 93GSS068-MB1 Total Suspended Solid 5 u mg/L 5 

P 
I 



OESIGNERSiCONSULIANTS 

To: Techanoy 
Roy F. Weston. Incorporated 
3 Hawthorn Parkway, Suite 400 
Vernon Hills, IL 60061 

Attn: Mr. Carlos Serna 

WESTON-GULF COAST, INC. 
2417 Bond St., University Park, illinois 60466 
Phones: (708) 534-5200 (219) 885-7077 (815) 723-7533 
Fax: (708) 534-5211 

ANALYTICAL REPORT 

Date: Thursday June 3rd, 1993 

Project # 01989-006-004-0000 
Lab Batch: 9305G913 

Inorganic Laboratory Control Standards Report 

1 Lab ID Parameter 
Spiked 
Amount Units 

Spike #1 
% Recov. 

Spike #2 
% Recov. RPD • 93GBD187-LCS BOD 5 Pay 200 mg/L 89.1 98.1 9.6 • 

93GMA046-LCS Bromide 35.0 mg/L 94.5 95.0 0.50 

1 93GCD048-LCS COD 25 mg/L 113 111 1.8 

^93GCD049-LCS COD 25 mg/L 114 108 5.7 

r93GFL039-LCS F1 uoride 1.0 mg/L 100 100 0.40 • 93GAM076-LCS Ammonia, as N 2.5 mq/L 97.8 100 2.6 • 
93GNI069-LCS Nitrite, as N 0.10 mg/L 98.0 95.0 2.5 

1 93GPE028-LCS Phenolics 0.10 mq/L 100 97.1 2.9 • 93GSF074-LCS Sulfide 4.0 mq/L 96.0 93.8 2.2 1 93GSA041-LCS Sulfate 20.0 mq/L 97.2 102 5.1 

J! 93GSS068-LCS Tot SusD Solids 200 mq/L 101 98.0 2.7 

# 

I 
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LABORATORY CHRONICLE 

L CLIENT ID /ANALYSIS 

Roy F. Weston, Inc. - Gulf Coast Laboratories 
INORGANIC ANALYTICAL DATA PACKAGE FOR 

Techalloy 

RFU # 

RFW LOT # :9305G913 

MTX PREP # COLLECTN DATE REC EXT/PREP ANALYSIS 

I 
I 
I 
I 
I 
I 

^LVER, TOTAL 001 W 93GI318 05/20/93 05/20/93 05/24/93 05/25/93 
SILVER, TOTAL 001 REP W 93GI318 05/20/93 05/20/93 05/24/93 05/25/93 
SILVER, TOTAL 001 MS W 93GI318 05/20/93 05/20/93 05/24/93 05/25/93 
ALUMINUM, TOTAL 001 U 93GI318 05/20/93 05/20/93 05/24/93 05/25/93 
ALUMINUM, TOTAL 001 REP W 93GI318 05/20/93 05/20/93 05/24/93 05/25/93 
ALUMINUM, TOTAL 001 MS U 93GI318 05/20/93 05/20/93 05/24/93 05/25/93 
ARSENIC, TOTAL 001 W 93GF797 05/20/93 05/20/93 05/24/93 05/26/93 
BORON, TOTAL 001 W 93GI318 05/20/93 05/20/93 05/24/93 05/25/93 
BORON, TOTAL 001 REP W 93GI318 05/20/93 05/20/93 05/24/93 05/25/93 
BORON, TOTAL 001 MS W 93GI318 05/20/93 05/20/93 05/24/93 05/25/93 
AARIUM, TOTAL 001 W 93GI318 05/20/93 05/20/93 05/24/93 05/25/93 
HIUM, TOTAL 001 REP W 93GI318 05/20/93 05/20/93 05/24/93 05/25/93 
PTRIUM, TOTAL 001 MS W 93GI318 05/20/93 05/20/93 05/24/93 05/25/93 
BERYLLIUM, TOTAL 001 W 93GI318 05/20/93 05/20/93 05/24/93 05/25/93 
BERYLLIUM, TOTAL 001 REP W 93GI318 05/20/93 05/20/93 05/24/93 05/25/93 
BERYLLIUM, TOTAL 001 MS W 93GI318 05/20/93 05/20/93 05/24/93 05/25/93 
CADMIUM, TOTAL 001 W 93GI318 05/20/93 05/20/93 05/24/93 05/25/93 
CADMIUM, TOTAL 001 REP W 93GI318 05/20/93 05/20/93 05/24/93 05/25/93 
CADMIUM, TOTAL 001 MS W 93GI318 05/20/93 05/20/93 05/24/93 05/25/93 
COBALT, TOTAL 001 U 93GI318 05/20/93 05/20/93 05/24/93 05/25/93 
COBALT, TOTAL 001 REP W 93GI318 05/20/93 05/20/93 05/24/93 05/25/93 
COBALT, TOTAL 001 MS W 93GI318 05/20/93 05/20/93 05/24/93 05/25/93 
CHROMIUM, TOTAL 001 W 93GI318 05/20/93 05/20/93 05/24/93 05/25/93 
CHROMIUM, TOTAL 001 REP W 93GI318 05/20/93 05/20/93 05/24/93 05/25/93 
CHROMIUM, TOTAL 001 MS U 93GI318 05/20/93 05/20/93 05/24/93 05/25/93 
COPPER, TOTAL 001 w 93GI318 05/20/93 05/20/93 05/24/93 05/25/93 
COPPER, TOTAL 001 REP u 93GI318 05/20/93 05/20/93 05/24/93 05/25/93 
COPPER, TOTAL 001 MS w 93GI318 05/20/93 05/20/93 05/24/93 05/25/93 
IRON, TOTAL 001 w 93GI318 05/20/93 05/20/93 05/24/93 05/25/93 
IRON, TOTAL 001 REP w 93GI318 05/20/93 05/20/93 05/24/93 05/25/93 
IRON, TOTAL 001 MS w 93GI318 05/20/93 05/20/93 05/24/93 05/25/93 
MERCURY, TOTAL 001 w 93HG204 05/20/93 05/20/93 05/25/93 05/26/93 
MAGNESIUM, TOTAL 001 w 93GI318 05/20/93 05/20/93 05/24/93 05/25/93 
MAGNESIUM, TOTAL 001 REP w 93GI318 05/20/93 05/20/93 05/24/93 05/25/93 
MAGNESIUM, TOTAL 001 MS w 93GI318 05/20/93 05/20/93 05/24/93 05/25/93 
MOLYBDENUM, TOTAL 001 w 93GI318 05/20/93 05/20/93 05/24/93 05/25/93 
ULYBDENUM, TOTAL 001 REP w 93GI318 05/20/93 05/20/93 05/24/93 05/25/93 



I 
Roy F. Weston, Inc. - Gulf Coast Laboratories 

INORGANIC ANALYTICAL DATA PACKAGE FOR 
Techalloy 

RFW LOT # :9305G913 

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTN DATE REC EXT/PREP ANALYSIS 

MOLYBDENUM, TOTAL 001 MS W 93GI318 05/20/93 05/20/93 05/24/93 05/25/93 
NICKEL, TOTAL 001 W 93GI318 05/20/93 05/20/93 05/24/93 05/25/93 
NICKEL, TOTAL 001 REP W 93GI318 05/20/93 05/20/93 05/24/93 05/25/93 
NICKEL, TOTAL 001 MS W 93GI318 05/20/93 05/20/93 05/24/93 05/25/93 
LEAD, TOTAL 001 W 93GI318 05/20/93 05/20/93 05/24/93 05/25/93 
LEAD, TOTAL 001 REP W 93GI318 05/20/93 05/20/93 05/24/93 05/25/93 
LEAD, TOTAL 001 MS W 93GI318 05/20/93 05/20/93 05/24/93 05/25/93 
ANTIMONY, TOTAL 001 W 93GI318 05/20/93 05/20/93 05/24/93 05/25/93 
ANTIMONY, TOTAL 001 REP W 93GI318 05/20/93 05/20/93 05/24/93 05/25/93 
ANTIMONY, TOTAL 001 MS W 93GI318 05/20/93 05/20/93 05/24/93 05/25/93 
SELENIUM, TOTAL 001 W 93GF797 05/20/93 05/20/93 05/24/93 05/28/93 
TIN, TOTAL 001 W 93GI318 05/20/93 05/20/93 05/24/93 05/25/93 
TIN, TOTAL 001 REP W 93GI318 05/20/93 05/20/93 05/24/93 05/25/93 
TIN, TOTAL 001 MS W 93GI318 05/20/93 05/20/93 05/24/93 05/25/93 
TITANIUM, TOTAL 001 W 93GI318 05/20/93 05/20/93 05/24/93 05/25/93 
TITANIUM, TOTAL 001 REP W 93GI318 05/20/93 05/20/93 05/24/93 05/25/93 
TITANIUM, TOTAL 001 MS W 93GI318 05/20/93 05/20/93 05/24/93 05/25/93 
HLLIUM, TOTAL 001 W 93GI318 05/20/93 05/20/93 05/24/93 05/25/93 
PALLIUM, TOTAL 001 REP W 93GI318 05/20/93 05/20/93 05/24/93 05/25/93 
THALLIUM, TOTAL 001 MS W 93GI318 05/20/93 05/20/93 05/24/93 05/25/93 
ZINC, TOTAL 001 W 93GI318 05/20/93 05/20/93 05/24/93 05/25/93 
ZINC, TOTAL 001 REP W 93GI318 05/20/93 05/20/93 05/24/93 05/25/93 
ZINC, TOTAL 001 MS W 93GI318 05/20/93 05/20/93 05/24/93 05/25/93 

I 
I 
I 
I 
I 
I 
I 

gC: 

I 
I 
I 
I 

SILVER LABORATORY LCI BS W 93GI318 N/A N/A 05/24/93 05/25/93 
ALUMINUM LABORATORY LCI BS W 93GI318 N/A N/A 05/24/93 05/25/93 
BORON LABORATORY LCI BS W 93GI318 N/A N/A 05/24/93 05/25/93 
BARIUM LABORATORY LCI BS W 93GI318 N/A N/A 05/24/93 05/25/93 
BERYLLIUM LABORATORY LCI BS W 93GI318 N/A N/A 05/24/93 05/25/93 
CADMIUM LABORATORY LCI BS W 93GI318 N/A N/A 05/24/93 05/25/93 
COBALT LABORATORY LCI BS W 93GI318 N/A N/A 05/24/93 05/25/93 
CHROMIUM LABORATORY LCI BS W 93GI318 N/A N/A 05/24/93 05/25/93 
COPPER LABORATORY LCI BS W 93GI318 N/A N/A 05/24/93 05/25/93 
IRON LABORATORY LCI BS W 93GI318 N/A N/A 05/24/93 05/25/93 
MAGNESIUM LABORATORY LCI BS W 93GI318 N/A N/A 05/24/93 05/25/93 
MOLYBDENUM LABORATOR LCI BS W 93GI318 N/A N/A 05/24/93 05/25/93 
MCKEL LABORATORY LCI BS W 93GI318 N/A N/A 05/24/93 05/25/93 
M LABORATORY LCI BS W 93GI318 N/A N/A 05/24/93 05/25/93 



Roy F. Weston, Inc. - Gulf Coast Laboratories 
INORGANIC ANALYTICAL DATA PACKAGE FOR 

Techalloy 

RFW LOT # :9305G913 

I 
I 
I 
I 
I 
K 
I 
I 
I 
I 
I 
I 
I 

CLIENT ID /ANALYSIS RFW § MTX PREP # COLLECTN DATE REC EXT/PREP ANALYSIS 

ANTIMONY LABORATORY LCI BS W 93GI318 N/A N/A 05/24/93 05/25/93 
TIN LABORATORY LCI BS W 93GI318 N/A N/A 05/24/93 05/25/93 
TITANIUM LABORATORY LCI BS W 93GI318 N/A N/A 05/24/93 05/25/93 
THALLIUM LABORATORY LCI BS W 93GI318 N/A N/A 05/24/93 05/25/93 
ZINC LABORATORY LCI BS W 93GI318 N/A N/A 05/24/93 05/25/93 
SILVER LABORATORY LC2 BS W 93GI318 N/A N/A 05/24/93 05/25/93 
ALUMINUM LABORATORY LC2 BS W 93GI318 N/A N/A 05/24/93 05/25/93 
BORON LABORATORY LC2 BS W 93GI318 N/A N/A 05/24/93 05/25/93 
BARIUM LABORATORY LC2 BS W 93GI318 N/A N/A 05/24/93 05/25/93 
BERYLLIUM LABORATORY LC2 BS W 93GI318 N/A N/A 05/24/93 05/25/93 
CADMIUM LABORATORY LC2 BS W 93GI318 N/A N/A 05/24/93 05/25/93 
COBALT LABORATORY LC2 BS W 93GI318 N/A N/A 05/24/93 05/25/93 
CHROMIUM LABORATORY LC2 BS W 93GI318 N/A N/A 05/24/93 05/25/93 
COPPER LABORATORY LC2 BS W 93GI318 N/A N/A 05/24/93 05/25/93 
IRON LABORATORY LC2 BS W 93GI318 N/A N/A 05/24/93 05/25/93 
MAGNESIUM LABORATORY LC2 BS W 93GI318 N/A N/A 05/24/93 05/25/93 
^LYBDENUM LABORATOR LC2 BS W 93GI318 N/A N/A 05/24/93 05/25/93 
BCKEL LABORATORY LC2 BS W 93GI318 N/A N/A 05/24/93 05/25/93 
no LABORATORY LC2 BS W 93GI318 N/A N/A 05/24/93 05/25/93 
ANTIMONY LABORATORY LC2 BS W 93GI318 N/A N/A 05/24/93 05/25/93 
TIN LABORATORY LC2 BS W 93GI318 N/A N/A 05/24/93 05/25/93 
TITANIUM LABORATORY LC2 BS W 93GI318 N/A N/A 05/24/93 05/25/93 
THALLIUM LABORATORY LC2 BS W 93GI318 N/A N/A 05/24/93 05/25/93 
ZINC LABORATORY LC2 BS w 93GI318 N/A N/A 05/24/93 05/25/93 
SILVER, TOTAL MBl w 93GI318 N/A N/A 05/24/93 05/25/93 
ALUMINUM, TOTAL MBl w 93GI318 N/A N/A 05/24/93 05/25/93 
BORON, TOTAL MBl w 93GI318 N/A N/A 05/24/93 05/25/93 
BARIUM, TOTAL MBl w 93GI318 N/A N/A 05/24/93 05/25/93 
BERYLLIUM, TOTAL MBl w 93GI318 N/A N/A 05/24/93 05/25/93 
CADMIUM, TOTAL MBl w 93GI318 N/A N/A 05/24/93 05/25/93 
COBALT, TOTAL MBl w 93GI318 N/A N/A 05/24/93 05/25/93 
CHROMIUM, TOTAL MBl w 93GI318 N/A N/A 05/24/93 05/25/93 
COPPER, TOTAL MBl w 93GI318 N/A N/A 05/24/93 05/25/93 
IRON, TOTAL MBl w 93GI318 N/A N/A 05/24/93 05/25/93 
MAGNESIUM, TOTAL MBl w 93GI318 N/A N/A 05/24/93 05/25/93 
MOLYBDENUM, TOTAL MBl w 93GI318 N/A N/A 05/24/93 05/25/93 
NICKEL, TOTAL MBl w 93GI318 N/A N/A 05/24/93 05/25/93 
LEAD, TOTAL MBl w 93GI318 N/A N/A 05/24/93 05/25/93 
ANTIMONY, TOTAL MBl w 93GI318 N/A N/A 05/24/93 05/25/93 
TIN, TOTAL MBl w 93GI318 N/A N/A 05/24/93 05/25/93 



I 

ABORATORY CHRONICLE 

Roy F. Weston, Inc. - Gulf Coast Laboratories 
INORGANIC ANALYTICAL DATA PACKAGE FOR 

Techalloy 

RFW LOT # :9305G913 

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTN DATE REC EXT/PREP ANALYSIS 

TITANIUM, TOTAL MBl W 93GI318 N/A N/A 05/24/93 05/25/93 
THALLIUM, TOTAL MBl W 93GI318 N/A N/A 05/24/93 05/25/93 
ZINC, TOTAL MBl W 93GI318 N/A N/A 05/24/93 05/25/93 
ARSENIC LABORATORY LCI BS W 93GF797 N/A N/A 05/24/93 05/26/93 
LEAD LABORATORY LCI BS W 93GF797 N/A N/A 05/24/93 05/31/93 
SELENIUM LABORATORY LCI BS W 93GF797 N/A N/A 05/24/93 05/28/93 
ARSENIC LABORATORY LC2 BS W 93GF797 N/A N/A 05/24/93 05/26/93 
LEAD LABORATORY LC2 BS W 93GF797 N/A N/A 05/24/93 05/31/93 
SELENIUM LABORATORY LC2 BS W 93GF797 N/A N/A 05/24/93 05/28/93 
ARSENIC, TOTAL MBl W 93GF797 N/A N/A 05/24/93 05/26/93 
LEAD, TOTAL MBl W 93GF797 N/A N/A 05/24/93 05/31/93 
SELENIUM, TOTAL MBl W 93GF797 N/A N/A 05/24/93 05/28/93 
MERCURY LABORATORY LCI BS W 93HG204 N/A N/A 05/25/93 05/26/93 
MERCURY LABORATORY LC2 BS W 93HG204 N/A N/A 05/25/93 05/26/93 
MERCURY, TOTAL MBl W 93HG204 N/A N/A 05/25/93 05/26/93 

NATURE I. DATE \2±_ 

m 

P 



DESIGNERS/CONSULTANTS 

To: Techalloy 
Roy F. Weston, Incorporated 
3 Hawthorn Parkway, Suite 400 
Vernon Hills, IL 60061 

Attn: Nr. Carlos Serna 

WESTON-GULF COAST, INC. 
2417 Bond St., University Park, Illinois 60466 
Phones; (708) 534-5200 (219) 885-7077 (815) 723-7533 

Fax: (708) 534-5211 

ANALYTICAL REPORT 

Date: Friday June 4th, 1993 

Project # 01989-006-004-0000 
Lab Batch: 9305G913 • 

Inorganic Method Blank Data Report 

Sample Lab ID Parameter Result Units 
Reporting 

Limit 

Blank 1 93GI318-MB1 Silver, Total 0.030 u mg/L 0.030 

Aluminum, Total 0.20 u mg/L 0.20 

Boron, Total 0.050 u mg/L 0.050 

Barium, Total 0.050 u mg/L 0.050 

Beryllium, Total 0.0050 u mg/L 0.0050 

Cadmium, Total 0.0050 u mg/L 0.0050 

Cobalt, Total 0.020 u mg/L 0.020 

Chromium, Total 0.020 u mg/L 0.020 

Copper, Total 0.020 u mg/L 0.020 

Iron, Total 0.041 mg/L 0.030 

Magnesium, Total 0.20 u mg/L 0.20 

Molybdenum, Total 0.10 u mg/L 0.10 

Nickel, Total 0.020 u mg/L 0.020 

Lead, Total 0.050 u mg/L 0.050 

Antimony, Total 0.10 u mg/L 0.10 

Tin, Total 0.10 u mg/L 0.10 

Titanium, Total 0.010 u mg/L 0.010 



DESIGNERS/CONSULTANTS 

WESTON-GULF COAST, INC. 
2417 Bond St., University Park, Illinois 60466 
Phones: (708) 534-5200 (219) 885-7077 (815) 723-7533 
Fax: (708) 534-5211 

ANALYTICAL REPORT 

To: Techalloy 
Roy F. Weston, Incorporated 
3 Hawthorn Parkway, Suite 400 
Vernon Hills, IL 60061 

Attn: Nr. Carlos Serna 

Date: Friday June 4th, 1993 

Project # 01989-006-004-0000 
Lab Batch: 9305G913 

Inorganic Method Blank Data Report 

Sample Lab ID Parameter Result Units 
Reporting 

Limit 

Blank 1 93GI318-MB1 Thai1iurn, Total 0.50 u mg/L 0.50 

Zinc, Total 0.010 u mg/L 0.010 

Blank 1 93GF797-MB1 Arsenic, Total 0.0020 u mg/L 0.0020 

Lead, Total 0.0020 u mg/L 0.0020 

Selenium, Total 0.0020 u mg/L 0.0020 

Blank 1 93HG204-MB1 Mercury, Total 0.00020 u mg/L 0.00020 

# 



DESIGNERS.CONSULTANTS 

I 
I 
I 
I 
I 

To: Techalloy 
Roy F. Weston, Incorporated 
3 Hawthorn Parkway, Suite 400 
Vernon Hills, IL 60061 

Attn: Nr. Carlos Serna 

WESTON-GULF COAST, INC. 
2417 Bond St., University Park, Illinois 60466 
Phones: (708) 534-5200 (219) 885-7077 (815) 723-7533 
Fax:(708) 534-5211 

ANALYTICAL REPORT 

Date: Friday June 4th, 1993 

Project # 01989-006-004-0000 
Lab Batch: 9305G913 

Inorganic Laboratory Control Standards Report 

Lab ID Parameter 
Spiked 
Amount Units 

Spike #1 
% Recov. 

Spike #2 
% Recov. RPD 

93GI318-LC1 Silver, ICS 0.050 mg/L 88.4 90.2 2.0 

Aluminum, LCS 2.0 mg/L 88.9 90.7 2.0 

Boron, LCS 1.0 mg/L 96.1 97.2 1.2 

Barium, LCS 2.0 mg/L 91.6 92.3 0.66 

Berylliurnj LCS 0.050 mg/L 93.2 94.8 1.7 

4 Cadmium, LCS 0.050 mg/L 99.2 94.6 4.7 

Cobalt, LCS 0.50 mg/L 94.2 95.8 1.6 

Chromium, LCS 0.20 mg/L 95.0 96.8 1.9 

Copper, LCS 0.25 mg/L 91.7 93.8 2.2 

Iron, LCS 1.0 mg/L 97.7 99.3 1.5 

Magnesium, LCS 10.0 mg/L 92.2 93.9 1.8 

Molybdenum, LCS 1.0 mg/L 93.2 94.2 1.1 

Nickel, LCS 0.50 mg/L 95.5 96.1 0.65 

Lead, LCS 0.50 mg/L 95.6 98.4 2.8 

Antimony, LCS 0.50 mg/L 95.6 94.9 0.74 

Tin, LCS 1.0 mg/L 94.1 96.2 2.2 

# 

Titanium, LCS 1.0 mg/L 94.5 95.3 0.82 



DESIGNERS/CONSULTAMTS 

To: Techalloy 
Roy F. Weston, Incorporated 
3 Hawthorn Parkway, Suite 400 
Vernon Hills, IL 60061 

WESTON-GULF COAST, INC. 
2417 Bond St., University Park, Illinois 60466 
Phones: (708) 534-5200 (219) 885-7077 (815) 723-7533 
Fax: (708) 534-5211 

ANALYTICAL REPORT 

Date: Friday June 4th, 1993 

Project # 01989-006-004-0000 
Lab Batch: 93056913 

Attn: Mr. Carlos Serna 

Inorganic Laboratory Control Standards Report 

1 
Lab ID Parameter 

Spiked 
Amount Units 

Spike #1 
% Recov. 

Spike #2 
% Recov. RPD 

1 93GI318-LC1 Thallium, LCS 2.0 mg/L 88.9 92.8 4.3 • 
Zinc, LCS 0.50 mg/L 90.1 92.5 2.7 

1 93GF797-LC1 Arsenic, LCS 0.040 mg/L 95.8 95.0 0.79 

Lead, LCS 0.020 mg/L 101 100 0.50 ii Selenium, LCS 0.010 mg/L 92.0 89.0 3.3 

1 93HG204-LC1 Mercury, LCS 0.0020 mg/L 90.0 86.3 4.2 

# 

I 



MANAGERS 

WESTON-GULF COAST, INC. 
2417 BOND STREET 
UNIVERSITY PARK, ILUNOIS 60466-3182 

® 708-534-5200 • 219-885-7077 • 815-723-7533 
DESIGNHB/CONSULTANTS FAX: 708-534-5211 

1 June 1993 

Mr. Carlos Sema 
Roy F. Weston, Incorporated 
3 Hawthorn Parkway, Suite 400 
Vernon Hills, XL 60061 Work Order No. 01989-006-004-0000 

RE: Techalloy Analytical Results 
RFW Batch 9305G914 

Dear Mr. Sema: 

Please find enclosed the Analytical Report for the Project and RFW Batch Number 
listed above. If you have any questions, please do not hesitate to contact me. 

Veiy truly yours, 

WESTONdC^WJ COAST, INC. 

jb 

Enclosures 

Jane D. Huber 
Project Manager 

m 

Approved By: 

MichaeU. Healy 
Laboratory Manager 
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WEStQN Analytics Use Ohiy 

Samples were: ' '-
1) Shipped ' or : 
Hand Delivered •. " 
Alrbilli# 

COG Was: 
1) (^resent on Outer 

'Package Y or N 

2) Ambient or ChllM :; 
3)'Recelved InGood " 

2) Uribrokeri on Oiiter 
Package Y or N 

Condition Y or N 
:!3)'Present on Sample 

Y or N 

Relinquished 
by 

Received 
by Dste Time Relinquished 

by 
Received 

by Date Time 

ii//-i--' - A- /"V . .ly.'C 

) 

Discrepancies Between 
Samples Labelsand 
COCRecord?'Y or N 
NOTES: 

4)'Properly PreMrvrt 
-Y or N 

S) Received vyithin 
Holding Times :: 

Y or N 

4V Unbroken on. 
Sample Y or N > 
COC Record Present 
Upon Sample Rec't 

or N 

M 

^^pV21 
r/v./ / /'m ' I I -I (• > :.•> 



DESIGNERSlCONSULTANTS 

WESTON-GULF COAST, INC. 
2417 Bond St., University Park, lilinois 60466 
Phones: (708) 534-5200 (219) 885-7077 (815) 723-7533 
Fax:(708) 534-5211 

ANALYTICAL REPORT 

To: Techalloy 
Roy F. Weston, Incorporated 
3 Hawthorn Parlcway, Suite 400 
Vernon Hills, IL 60061 

Attn: Mr. Carlos Serna 

Date: Tuesday June 1st, 1993 

RE: SB-01 
Project # 01989-006-004-0000 
Lab ID: 9305G914-001 
Sample Date: 05/20/93 
Date Received: 05/20/93 

Parameters 

Inorganic Data Report 

Result Units 
Reporting 

Limit 

Total Organic Carbon 0.66 % 0.050 

** Analysis performed at Huffman Laboratories, Inc. 

# 

I 



WESTON-GULF COAST, INC. 
2417 Bond St., University Park, Illinois 60466 
Ptiones: (708) 534-5200 (219) 885-7077 (815) 723-7533 
Fax: (708) 534-5211 

ANALYTICAL REPORT 

To: Techalloy 
Roy F. Weston, Incorporated 
3 Hawthorn Parkway, Suite 400 
Vernon Hills, IL 60061 

Attn: Mr. Carlos Serna 

Date: Tuesday June 1st, 1993 

RE: SB-05 
Project # 01989-006-004-0000 
Lab ID: 9305G914-002 
Sample Date: 05/20/93 
Date Received: 05/20/93 

Parameters 

Inorganic Data Report 

Result Units 
Reporting 

Limit 

Total Organic Carbon 1.2 % 0.050 

Analysis performed at Huffman Laboratories, Inc. 

I 



I 
A^M iMER #: 

13 

I 
I 
I 
I 

HUFFMAN 
LABORATORIES, INC. 
Quality Analytical Services Since 1936 

4630 Indiana Street • Golden, CO 80403 
Phone: (303) 278-4455 • FAX: (303) 278-7012 

ANALYSIS REPORT 

DATE 5/27/93 
LAB# 184093 
P.O. 
RECD 05/24/93 

JANE HUBER 
WESTON GULF COAST, INC. 
2417 BOND ST. 
UNIVERSITY PAR IL 60466 

I SEQUENCE/ 01 02 
SAMPLE ID SB-01 SB-05 

•NATE C % 2.53 3.13 
'AL CARBON~% 3.19 4.36 

GANIC C % - -- 0.66 1.23 

AMPLES ARE NOT HOMOGENEOUS. 

I 
I 
I 
I 
I 
I 
I 
0 
I 
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MANAGERS 

WESTON-GULF COAST, INC. 
2417 BOND STREET 
UNIVERSITY PARK, ILLINOIS 60466-3182 

® 708-534-5200 • 219-885-7077 • 815-723-7533 
DESIGNERS/CONSULTANTS FAX: 708-534-5211 

4 June 1993 

'-•M .'9 '-i 

Mr. Carlos Sema 
Roy F. Weston, Incorporated 
3 Hawthorn Parkway, Suite 400 
Vernon HUls, XL 60061 Work Order No. 01989-006-004-0000 

RE: Techalloy Analytical Results 
RFW Batch 9305G912 

Dear Mr. Sema: 

Please find enclosed the Analytical Report for the Project and RFW Batch Number 
listed above. If you have any questions, please do not hesitate to contact me. 

Very truly yours, 

WESTON-GULF COAST, INC. 

Jane D. Huber 
Project Manager 

jb 

Enclosures 

I 

Approved By: 

Michael J. Healy 
Laboratory Manager 
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mm 
STANDARD • GLOSSARY OF DATA QUALIFIERS AND ABBREVUTIONS 

U Analyte was not detected at or above the reporting limit 
X Result obtained indirectly through calculation based on results from other anal^s 

Oreanlc Data OuaHflers 
B Compound was found in the blank and the sample 
P Surrogate or matrix spike recoveries were not obtained because the extract was diluted for analysis 
E Concentration exceeds the instrument calibration range and was subsequently diluted 
I Appears on the "results spreadsheet" to indicate an interference 
J Result is an estimated value below the reporting limit or a tenatively identified compound (TIC) 
T Compound was found in the TCLP extraction blank and the sample 
U Compound was not detected at or above the reporting limit 

Abbreviations 
BS Blank Spike: spike analysis was conducted on reagent grade water or a matrix free from the analyte(s) 

of interest. 
BSD Blank Spike Duplicate 
BRL Below Reporting Limit 
CD Calculation Factor used by the laboratory's Information Management System (LIMS) 
DP Dilution Factor 
DL Appears in the sample ID to indicate a secondary dilution was performed 
LCS or (LQ denotes Lidxtratoty Control Standard 
MB Method Blank or (PB) preparation blank 
MS Matrix Spike 
MSD Matrix Spike Duplicate 
NA Not Applicable 
NR Not Required 
NS Not Spiked 
RE Appears in the sample ID to indicate a Re-analy^ 
REP Replicate analysis 
REPREP Sample was reprepared and then reanalyzed 
RFW# Equivalent to the laboratory sample identification (LAB ID) 
RPP Relative Percent Difference of dupli^e analyses 
RRF Relative Response Factor 
RT Retention Hme 
RTW Retention Time Window 

NOTES: 

m 

P 

One or a of these data qualifieis abbieviatkuis may a{^>ear in the analytical report. 
Soil, sediment and sludge lesvUs are mpaxteA on a dry weight basis except when analjized for landfiU diqnsal or incineration 
paiameteis. All other results on a solid matrix are rqnrted m an 'as received' basis unless noted differently. 
Repotting limits are adjusted for prepaxatkn sanqrie size, samirie dilntkms and sample mcasture content if analyzed on a dry 
weight I 

Revised lV(n/92 
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Volume 

Preservatives 

1) Shipped olU 1) ProsepVen, Outer 
Hand Delivered^ Packa^JC^'or N 

2) Unbrokerrtm Outei 
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by Date Time 
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Dlsaepandes Between 
Samples Lat)els and > 
COC Record? Y (/ tj.y 
NOTES: 

3) Received In Good 
Conditiof{^ Y.^ or N 
4) PI 

3) Present on Sap 
Y 

L378 Ref#. 

5) Received Within 
Holding Times 

(J^r N 

Cooler# 

4) Unbroken on 
Sample Y or N 
COC RecordiPresent 
Upon SaipplB Rec't 

©or N 

G77-596a 



LABORATORY CHRONICLE 

Roy F. Weston, Inc. - Gulf Coast Laboratories 
INORGANIC ANALYTICAL DATA PACKAGE FOR 

Techalloy 

CLIENT ID /ANALYSIS RFW # 

RFW LOT # :9305G9I2 

MTX PREP # COLLECTN DATE REC EXT/PREP ANALYSIS 

PW-01 

ALKALINITY 001 
TOTAL ORGANIC CARBON 001 
TOTAL ORGANIC CARBON 001 

\B QC: 

W 93GAK050 05/20/93 05/20/93 05/25/93 05/25/93 
W 93GTC061 05/20/93 05/20/93 05/27/93 05/27/93 
W 93GTC061 05/20/93 05/20/93 05/27/93 05/27/93 

AIK 
mkK. LKALINITY 

ALINITY 
KALINITY 

TOTAL ORGANIC CARBON 
TOTAL ORGANIC CARBON 
TOTAL ORGANIC CARBON 

LCS BS W 93GAK050 N/A N/A 05/25/93 05/25/93 
LCS BSD W 93GAK050 N/A N/A 05/25/93 05/25/93 
MBl W 93GAK050 N/A N/A 05/25/93 05/25/93 
LCS BS W 93GTC061 N/A N/A 05/27/93 05/27/93 
LCS BSD W 93GTC061 N/A N/A 05/27/93 05/27/93 
MBl W 93GTC061 N/A N/A 05/27/93 05/27/93 

SIGNATURE Or./Mu. DATE U ' b- f ̂  

m 

P 
I 



DESIGNERS/CONSULTANTS 

WESTON-GULF COAST, INC. 
2417 Bond St., University Park, Illinois 60466 
Phones: (708) 534-5200 (219) 885-7077 (815) 723-7533 
Fax: (708) 534-5211 

ANALYTICAL REPORT 

To: Techalloy 
Roy F. Weston, Incorporated 
3 Havfthorn Parkway, Suite 400 
Vernon Hills, IL 60061 

Attn: Mr. Carlos Serna 

Date: Wednesday June 2nd, 1993 

RE: PW-01 
Project # 01989-006-004-0000 
Lab ID: 9305G912-001 
Sample Date: 05/20/93 
Date Received: 05/20/93 

Parameters 

Inorganic Data Report 

Result Units 
Reporting 

Limit 

A1kalinity 352 mg/L 10.0 

Total Organic Carbon 7.8 n»g/L 1.0 

TOG Test 2 5.5 ^ mg/L 1.0 

I 
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ROY F. WESTON, INC. 
GULF COAST LABORATORY 

WET CHEMISTRY CASE NARRATIVE 

Client: Techalloy W.O. #.*01989-006-004-0000 
RFW #: 9305G912 Date Rec'd: 05/20/93 
SDG #: NA 

Please note that the TOC replicates reported have a Relative 
Percent Difference (RPD) of 34.6. The laboratory's acceptance 
limit for TOC replicates is an RPD of </= 20. The analysis of this 
sample was repeated in replicate, with similar variation resulting 
from an apparent matrix-specific interference. 

Diane L. Harper ^ Date 
Wet Chemistry Section Manager 
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DESIGNERSi'CONSULTAMTS 

WESTON-GULF COAST, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (708) 534-5200 (219) 885-7077 (815)723-7533 

Fax: (708) 534-5211 

ANALYTICAL REPORT 

To: Techalloy 
Roy F. Weston, Incorporated 
3 Hawthorn Parkway, Suite 400 
Vernon Hi11s, XL 60061 

Attn: Hr. Carlos Serna 

Date: Wednesday June 2nd, 1993 

Project # 01989-006-004-0000 
Lab Batch: 9305G912 

Inorganic Method Blank Data Report 

Sample Lab ID Parameter Result Units 
Reporting 

Limit 

Blank 1 93GAK050-MB1 A1kalinity 10.0 u mg/L 10.0 

Blank 1 93GTC061-MB1 Total Organic Carbon 1.0 u mg/L 1.0 

# 
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DESiGNERS.'CONSULTANTS 

WESTON-GULF COAST, INC. 
2417 Bond St., University Park, llllnols 60466 
Ptiones: (708) 534-5200 (219) 885-7077 (815) 723-7533 
Fax: (708) 534-5211 

ANALYTICAL REPORT 

To: Techalloy 
Roy F. Weston, Incorporated 
3 Hawthorn Parkway, Suite 400 
Vernon Hills, IL 60061 

Attn: Mr. Carlos Serna 

Date: Wednesday June 2nd, 1993 

Project # 01989-006-004-0000 
Lab Batch: 9305G912 

Inorganic Laboratory Control Standards Report 

Lab ID Parameter 
Spiked 
Amount Units 

Spike #1 
% Recov. 

Spike #2 
% Recov. RPD 

93GAK050-LCS Alkalinity 100 m/l 115 115 0.00 

93GTC061-LCS TOC 5.0 mg/L 105 103 1.4 

1 
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,AB QC: 

ABORATORY CHRONICLE 

Roy F. Weston, Inc. - Gulf Coast Laboratories 
INORGANIC ANALYTICAL DATA PACKAGE FOR 

Techalloy 

CLIENT ID /ANALYSIS RFW # 

RFW LOT # :9305G912 

MTX PREP # COLLECTN DATE REC EXT/PREP ANALYSIS 

PW-01 

IRON, TOTAL 
MANGANESE, TOTAL 

001 
001 

W 93GI318 05/20/93 05/20/93 05/24/93 05/25/93 
W 93GI318 05/20/93 05/20/93 05/24/93 05/25/93 

IRON LABORATORY 
iNGANESE LABORATORY 
IN LABORATORY 
IGANESE LABORATORY 

RON, TOTAL 
MANGANESE, TOTAL 

IRO 
HJHAN 

LCI BS W 93GI318 N/A N/A 05/24/93 05/25/93 
LCI BS W 93GI318 N/A N/A 05/24/93 05/25/93 
LC2 BS W 93GI318 N/A N/A 05/24/93 05/25/93 
LC2 BS W 93GI318 N/A N/A 05/24/93 05/25/93 
MBl W 93Gi318 N/A N/A 05/24/93 05/25/93 
MBl W 93GI318 N/A N/A 05/24/93 05/25/93 

SIGNATURE AH^' DATE^j2i!Jl 
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DESIGNERS/CONSULTANTS 

WESTON-GULF COAST, INC. 
2417 Bond St., University Park. Illinois 60466 
Phones: (708) 534-5200 (219) 885-7077 (815) 723-7533 
Fax: (708) 534-5211 

ANALYTICAL REPORT 

To: Techalloy 
Roy F. Weston, Incorporated 
3 Hawthorn Parkway, Suite 400 
Vernon H111s, IL 60061 

Attn: Nr. Carlos Serna 

Date: Tuesday May 25th, 1993 

RE: PW-01 
Project # 01989-006-004-0000 
Lab ID: 9305G912-001 
Sample Date: 05/20/93 
Date Received: 05/20/93 

Parameters 

Inorganic Data Report 

Result Units 
Reporting 

Limit 

Iron, Total 5.0 mg/L 0.030 

Manganese, Total 0.30 mg/L 0.010 

P 
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DESIGNERS/CONSULTANTS 

WESTON-GULF COAST, INC. 
2417 Bond St., University Park, Illinois 60466 
Phones: (708) 534-5200 (219) 885-7077 (815) 723-7533 
Fax: (708) 534-5211 

ANALYTICAL REPORT 

To: Techalloy 
Roy F. Weston, Incorporated 
3 Hawthorn Parkway, Suite 400 
Vernon Hills, IL 60061 

Attn: Mr. Carlos Serna 

Date: Tuesday May 25th, 1993 

Project # 01989-006-004-0000 
Lab Batch: 9305G912 

Inorganic Method Blank Data Report 

Sample Lab ID Parameter Result Units 
Reporting 

Limit 

Blank 1 93GI318-MB1 Iron, Total 0.041 mg/L 0.030 

Manganese, Total 0.010 u mg/L 0.010 

I 



DESIGNEBS.'C0NSULTAN1"S 

WESTON-GULF COAST, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (708) 534-5200 (219) 885-7077 (815)723-7533 

Fax: (708) 534-5211 

ANALYTICAL REPORT 

To: Techalloy 
Roy F. Weston, Incorporated 
3 Hawthorn Parkway, Suite 400 
Vernon Hills, IL 60061 

Attn: Mr. Carlos Serna 

Date: Tuesday May 25th, 1993 

Project # 01989-006-004-0000 
Lab Batch: 9305G912 

Inorganic Laboratory Control Standards Report 

Lab ID Parameter 
Spiked 
Amount Units 

Spike #1 
% Recov. 

Spike #2 
% Recov. RPD 

93GI.318-LC1 Iron, LCS 1.0 mg/L 97.7 99.3 1.5 

Manganese, LCS 0.50 mg/L 93.1 94.1 1.0 
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APPENDIX C 
AQUIFER PUMPING TEST DATA 

In order to estimate the hydraulic conductivity at the Techalloy site, a pumping test was 
performed using a 6-inch diameter pumping well and a 2-inch diameter observation well. 
The observation well was set 9 feet from the pumping well so that the well could be pumped 
at ^ gpm and still create drawdown in the observation well. ^Bofer-wehs-aire-j^y-s 
peseira^g. An In-Situ Hermit SEIOOOB Data Logger equipped with two electronic 
pressure transducers was used to record the water levels in the pumping and observation 

wells. 

The pumping test data was analyzed using the method described by Boulton (USGS 
Professional Paper 708). This technique is applicable to ui^^n^ aquifers with vertical 
movement. The observation well time-drawdown data was plotted on a logarithmic scale 
and analyzed using overlays. All calculations and the time-drawdown plot are attached. 

CH01\PUBUC\WO\W1500\11342.APC C-1 



I 
% 

CLIENT/SUBJECT TEZUKULC^-^ 
SHEET __L of 

W.O. NO 

TASK DESCRIPTION A-T-i u.. I TASK NO. 

PREPARED BY 

MATH CHECK BY 

METHOD REV. BY. 

DEPT 5:2>:^ DATE .C-.2fergfv 

DEPT DATE 

DEPT DATE -

tm 

P 
I 

APPROVED BY 

DEPT. .DATE 

^VCTL-PD 
V V=^vo/y^ E^aw./»rrvoKj CAa.n\.. ̂  o . ?^o*= ... ip AI't'R. • Mo ? LATg ^ 

; 

C\<.o') C S.O ^ C \i o*^ ( O. \ 1 -f 4 Vll) 

A tz ( o.\ ATZ C O-

yi.= 

AN. le (A. C o "i * 

8. X lo'"^ c c 

_ A Co,oa\g i-vViX 1' 5 
C; «\vo i4-"i- 'CA ro^ • ; 

/ 

r 4.S">»iVO-2 * O.ootX 

U i ?T 2. C \-ATE PATTA.^ :.. 

"T- Mis. 
Ar? : An (o. 12^ : •••• 

^1 Soo 

RFW 10-05-003/A-5/85 
512-5P43 

M.A^ \cr^ 

.2NO 



I 
CLIENT/SUBJECT P> 

SHFFT Z- nf 

W.O. NO 

TASK DESCRIPTION Tg L-V g.wU>AT\o/O TASK NO. 

PREPARED BY 

MATH CHECK BY 

METHOD REV. BY 

DEPT .g;:kr DATE 

DEPT DATE " • 

DEPT DATE 

APPROVED BY 

DEPT. .DATE 

AVATZ-V^ PT. Cco»J\' ) 

^ 9^0^ E G- A\o: 

5^: = : ^T-b i AC o.o'^'i* ^ZJO^CC^ '). 
J r'-CN.pt) J , J 

= : Ar/ 

p. p. >0 Ji :p\>TE 46; 

f C\os"i: • 

T= \.o 
ovZ\i 

i .mOO 

= 

? J1 Oo b<^y \T> h i 

Ty w - \.v;..\op.y.>:p. ;=.... 4.0 :b 

X- \.o'[ Cvys^e^c. 

fOoM to). CVob'i^ • 
P 

= T -b _ CQ»2 14^ Vi> )C fe i£fc.c.i^ 
\.DT»' 

= ; c.aK, 

I 
RFW 10-05-003/A-5/85 



I 
CLIENT/SUBJECT Tg. V-v ^ ULo-f 

fiHFFT nf 

W.O. NO 

TASK DESCRIPTION -VES^ gv/A LU/V-T; I U NJ T^SK NO. 

PREPARED BY 

MATH CHECK BY 

METHOD REV. BY. 

DEPT DATE 

DEPT DATE " ' 

DEPT DATE 

APPROVED BY 

DEPT. .DATE 

I 

tlc>0 

c 

^ J 

O.oZA^ -
J 

= 

Ki 
boa 

C0,03AS) hu.y^ 

"1 ^ i-y ^ ^'O 

4oa 

RFW 10-05-003/A-5/85 
5f 



I 
UAMGSB DESaCnS/OONSULTMTS 

CLIENT/SUBJECT TE2:\A 
SHFFT A nf 

W.O. NO 

TASK DESCRIPTION ^T^JTT nA-T/V A LL/AOr lor^ TASK NO. 

PREPARED BY 

MATH CHECK BY 

METHOD REV. BY. 

DEPT jrr^-s- DATES-IT--^-? 

DEPT DATE " 

DEPT DATE " 

APPROVED BY 

DEPT. -PATE 

v.. & p. p . ^ 6 ̂ ? i^rre- fa p 

X.-; ^ ̂ C l.d O'VA 
C\.ora:) 

= "y/W - ^^s'ocy' = 

/. / ** i o Scz. 

Efi. C lObV. 

^ ^ T-b . C g>n :^Ty.sOC2.^0 ^ 

. ...:. . L. ^ . . • . 
— O • • 

I 
RFW 10-05-003/A-5/85 
512-5«J" 



I 
CLIENT/SUBJECT 

WAMGERS ^ ^ OESCNERSCCNSUlTMrS 
SHEET. 

W.O. NO 

Of 

TASK DESCRIPTION Pu/>A-p> A /WlCaiJ JASK NO. 

PREPARED BY JIM. 
MATH CHECK BY. 

METHOD REV. BY. 

DEPT. 

DEPT. 

DEPT. 

.DATE^CL23^ 
DATE 

DATE 

APPROVED BY 

DEPT. .DATE 

^ I — 0» ^ ̂  5? ; ~ 

"T^r O.O^l : = 2.\o 

Ti = 
= 0.1 \ Soc. 

Ki - feo 3 
K* - i 

- o. 
A««HA\C-*VC 

«.ec. ; )f^.- 2.LC? ^y,,„ 1 , :: r 

r 

A - O.O ^ .K....5.2-^.. : 

WCTTE- ; \;^Lv;£_i i=oi». I ^ • •• 

aer^AoiwE "^•^E FOR, 
9 PiA^TiT. 

Cw TVSFI^ .. /• 49..C.:. • 
I 

RFW 10-05-003/A-5/85 
512-5fi4? 



i' 

r\' 

V/ 

ni 

10 

10. 

I WW* • w • » w jp * ^ * t "k w • • • ^ • w w ̂  

tyr^i , \ -fMffW IT.jfvAO? to 

""y M«"' 
v» O.OVAf o.\t4 

?r — "• -' ' — — z - - I 3 - - T 
—i 

- - — — — - - - • 
r * E » ) 
Z, M 

1 ft — - " -
T 

-
m 1 I i 

jpiS ft 

7 
f • • I « • •• M I 1 1^ _ J >-r -

m 1 I 7 
f • • I « • •• •••• 1^ " • 1^ -

m 1 I 

L ' • — ~ • " — - - — — — — — — - - " - r - • • • a. il IHIMH r "iflii !•••• 
• 

1 

Time (minutes) 



#Mni^ T* 
4Tt/V^St»\ 
Anrv^O'\ 

fi.\ik 

• w I • • ^HjH^ •' < 

do^r^pon Well 
Tv^e^ 

f^pi\%sk vt iia, 

ATt/r* 5;t« * 
Ai<ry0a\ 
s« O.IX 

-Js ^ ««4i»V»U4 

C 4aO i«€ V 

•> 

' 

\0 -I. 

(0 -a. 

10 -2 10 -1 1 10 
Time (minutes) 

— — 2 
• — - -I : : -— — I I : - — I - • - •— — - -: 

• 
m • • 

ai 
g I 

~ ri rrtSS 'I" M •P 

_ • m • • • •• • •OT 

t / 

1 »• t 
4 1 

•1 • •• • _ I. L .; ••• ' " " *" " "" "" " * "" •1 • •- •" " " ~ ~ " ~ • •-M ~ "* " • • -1 
ri II 

Kifllll • •••1 
• ' 

" 

10 ' 

/el's 

, ^ 2-

, 

10 ' 



li 
APPENDIX D 

GROUNDWATER SYSTEM MODELING REPORT 

• 
P 
I 



I 

• 
I* 

APPENDIX D 

GROUNDWATER MODELING METHODS AND 
RESULTS IN SUPPORT OF INTERIM MEASURES 

TECHALLOY COMPANY, INC. 
UNION, ILLINOIS 

Prepared for 

TECHALLOY COMPANY, INC. 
Union, Illinois 

August 1993 

Prepared by 

ROY F. WESTON, INC. 
Three Hawthorn Parkway 

Vernon Hills, Illinois 60061 

Work Order No. 01989-010-001 

I 



I 
APPENDIX D 

TABLE OF CONTENTS 

gection Htle Page 

1 INTRODUCTION 1-1 

1.1 Groundwater Modeling Scope 1-1 
1.2 Method-of-Characterlstics (MOC) Model 1-1 

2 GROUNDWATER FLOW MODELING METHODS 2-1 

2.1 Flow Model Design and Input Parameters 2-1 
2.1.1 Grid Design 2-1 
2.1.2 Boundary Conditions 2-1 

2.1.2.1 Fixed Head Boundaries 2-1 
2.1.2.2 No-Flow Boundaries 2-1 

2.1.3 Sources of Hydrogeological Data 2-3 
2.13.1 Transmissivity from Aquifer Pumping Test 2-3 
2.1.3.2 Recharge from Rainfall Data 2-3 
2.1.3.3 Water Level Elevations 2-3 
2.1.3.4 Aquifer Thickness 2-4 

2.2 Flow Model Calibration 2-4 
2.3 Flow Model Sensitivity Analysis 2-8 

2.3.1 Effect from Variations in Hydraulic Conductivity 2-12 
2.3.2 Effert from Variations in Recharge 2-12 
2.3.3 Effect from Variations in Fixed Head Boundaries 2-12 
2.3.4 Effert from Variations in Aquifer Thickness 2-13 

2.4 Capture Zone Analysis 2-13 

3 FLOW MODELING RESULTS 3-1 

4 CONCLUSIONS 4-1 • P 
I CH01\PUBUC\WO\W1500\11342APD.TOC 



I 

• 1» 
I 

LIST OF FIGURES 

Fi^re Title Page 

1-1 Site Location Map 1-2 

1-2 Water Table Map Based on Measured Head Values 1-3 

1-3 Measured Plume Extent 1-4 

2-1 Model Boundaries 2-2 

2-2 Map of Aquifer Thickness Input 2-5 

2-3 Map of Transmissivity Input 2-7 

2-4 Measured Water Level Elevations 2-9 

2-5 Residual Head Values 2-10 

2-6 Calibrated Flow Model: Simulated Head Distribution 2-11 

3-1 Simulated Capture Zone for Interim Measures After 5 Years 3-2 

CH01\FUBUC\WO\W1500\11342APD.TOC 



I 
LIST OF TABLES 

Table Titlg PagS 

2-1 Summary of Input Data for Flow Model 2-6 

CH01\PUBUC\WO\W1500\11342APD.TOC -iu-



I 

• 
SECnON 1 

INTRODUCnON 

1.1 GROUNDWATER MODELING SCOPE 

Roy F. Weston, Inc. (^^STON®) is currently designing Interim Measures at the Techalloy 

Company facility located in Union, Illinois (Figure 1-1). In preparation for the concept 

design of the Interim Measures groundwater recovery and treatment system, WESTON used 
the Method-of-Characteristics ('MOC:)igroundwater model (Konikow and Bredehoeft, 1989) 
to simulate groundwater flow in the area of Techalloy. The objectives of the MOC 
modeling were to create a model that could accomplish the following: 

• Simulate groundwater flow in the water table aquifer. 
• Simulate proposed Interim Measures captmre zone of the recovery well. 

Figures 1-2 is a contour map of measured groundwater elevations in the model aretu Figure 
1-3 shows the measured contaminant plume, based on previous groundwater investigation. 

1.2 METHOD-OF-CHARACTERISnCS MQDEL 

The 'MQC is a tw»4imensional numerical groundwater analytical model capable of 
simulating flow and solute transport model. The model computes chgnge5riH-eonc^tettion 
over time caused by the processes of advee^fiii^ansport, hydredynamic-dispersion, diemical 
so^^n, and mixing from fluid sources. MOC couples the groundwater flow equation with 
the solute-transport equation, using finite-difference approximations to solve the 
groundwater flow equation and the MOC to solve the transport equations (Konikow and 

Bredehoeft, 1989). 

I CH01\PUBUe\WO\W1500\11342APD.S-l 1-1 
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SECTION 2 
GROUNDWATER FLOW MODELING METHODS 

2.1 FLOW MODEL DESIGN AND INPUT PARAMETERS 
2.1.1 Grid Design 

The model area measures 20,000 feet by 6,000 feet and encompasses an area of 120 million 
square feet (Figure 1-1). The long axis of the area is aligned northwest-southeast, parallel 
to the dominant direction of flow in the water table aquifer. The initial grid superimposed 
on the model area consisted of a 20 by 20 mesh, with each  measuring 1000 feet by 300 
feet. To better simulate contaminant transport, the grid was later subdivided into a 60 by 
60 mesh, with each  measuring 333 feet by 100 feet. 

2.1.2 Boundary Conditions 
2.12.1 Fixed Head Boundaries 

Based on site and regional hydrogeologic data, groimdwater in the water table aquifer is 
known to flow generally to the northwest Accordingly, the northeastern and northwestern 
boundaries of the model area coincided with the hydrologic boundaries represented by the 
Kishwaukee and South Branch rivers, respectively. A convenient hydrologic boundary did 
not exist southeast (upgradient) of the model area. Therefore this boundary was established 
as a fbced head boundary with the elevations interpolated between the South Branch River 
to the northeast and measured groimdwater elevations to the southwest. Figure 2-1 shows 
the model boundaries. 

2.122 No-Flow Boundaries 

The southwestern model edge was established as a no-flow boundary based on observed 
groundwater flow which is generally parallel to this boundary (Figure 2-1). 

I CH01\PUBLIC\WO\W1500\11342APD.S-2 2-1 
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SECTION 2 
GROUNDWATER FLOW MODELING METHODS 

2.1 FLOW MODEL DESIGN AND INPUT PARAMETERS 
2.1.1 Grid Design 

The model area measures 20,000 feet by 6,000 feet and encompasses an area of 120 million 
square feet (Figure 1-1). The long axis of the area is aligned northwest-southeast, parallel 
to the dominant direction of flow in the water table aquifer. The initial grid superirnposed 
on the model area consisted of a 20 by 20 mesh, with each cell measuring 1000 feet by 300 
feet. To better simulate contaminant transport, the grid was later subdivided into a 60 by 
60 mesh, with each cell measuring 333 feet by 100 feet. 

2.12 Boundary Conditions 
2.1.2.1 Fixed Head Boundaries 

Based on site and regional hydrogeologic data, groundwater in the water table aquifer is 
Imown to flow generally to the northwest Accordingly, the northeastern and northwestern 
boundaries of the model area coincided with the hydrologic boundaries represented by the 
Kishwaukee and South Branch rivers, respectively. A convenient hydrologic boundary did 
not exist southeast (upgradient) of the model area. Therefore this boundary was established 
as a fixed head boundary with the elevations interpolated between the South Branch River 
to the northeast and measured groimdwater elevations to the southwest Figure 2-1 shows 
the model boundaries. 

2.1.2.2 No-Flow Boundaries 

The southwestern model edge was established as a no-fl^ boundary based on observed 
groundwater flow which is generally parallel to this boundary (Figure 2-1). 
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2.1.3 Sources of Hvdrogeological Data 

Data obtained from direct field measurements were used as model input to the fullest extent 
possible. Where field data was lacking, input parameters were ipteipolated-from the nearest 
measured values or estimated. The following subsections describe the somrces of input data 
for transmissivity, recharge, water level elevations, and saturated thickness of the aquifer. 

2.1.3.1 Transmissivity from Aquifer Pumping Test 

WESTON conducted an aquifer pumping test at the Techalloy facility on 21 May 1993. The 
test evaluation indicated that the mean transmissivity (T) of the water table aquifer in this 
area is approximately 7,8o8 slju^ feet per day (ft^/day). Based on a measured aquifer 
(saturated) thickness o^3^feet, a T value of 7,800 ftVday corresponds to a hydraulic 
conductivity (K) of approximately 260 ft/day. This K value wa& assumed Tor ^ entire 
imjdel area. T values were variable over the model area due to variable aquifer thickness 
(see Subsection 2.1.3.4). 

2.1.3.2 Rechai^e from Rainfall Data 

Uniform recharge was simulated for the entire model area. The magnitude was estimated 
as a percentage of the annual rainfall, which is approximately 30 inches per year. Recharge 
over the entire model in the model input was 10 inches per year. 

2.13.3 Water Level Elevations 

The primary sources of water level elevation data were Kishwaukee River and South Branch 
River elevations obtained from the Marengo North and Marengo South 7.5 minute USGS 

(United States Geological Survey) quadrangle maps. River gradients were calculated 
between each set of surface elevation contours that crossed the rivers, and river elevations 

were interpolated between the contours. The river elevations were used to eaffci^jSaied 
head elevations along the nor^jfej^stem andlibrthe^tem model boundaries. Fixed head 
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values along the northeastern (upgradient) model boundary, where reliable measured values 
did not exist, were lowered during the model calibration in order to better match the 
observed flow direction to the northwest. 

Depth-to-water measurements were obtained for seven locations within the model area from 

Techalloy monitoring wells and boreholes, as well as residential well logs. The groimdwater 
~ 

elevations were calculated by subtracting the depth-to-water measurements from surface 
elevations estimated from the topographic maps. The measured groundwater elevations 
were used to evaluate the accuracy of the flow model calibration, as discussed in Subsection 
2.2. 

2.1*3.4 Aquifer Thickness 

Values used in the model for saturated thickness of the aquifer were based on logs from 
residential wells, in addition to logs &om monitoring wells and soil borings from previous 
Techalloy investigations (Figure 2-2). The maximum measvued thickness was Based 
on communication with the Illinois State Water Survey (1993, personal communication, S. 
Meyer), the actual aquifer thickness near the axis of the Kishwaukee River may approximate 
100 feet. Therefore, the maximiun thickness used in the model input varied between 75 and 
99 feet. 7^ ̂  of' ^ 

12 FLOW MODEL CALIBRATION 

The goal of flow model calibration was to obtain the best possible match between measured 
and simulated groundwater elevations, particularly along the axis of the contaminant plume. 
In order to achieve this goal, the hydrologic parameters were varied as described in 
Subsections 2.1.3.1 through 2.1.3.4. Table 2-1 summarizes input used in the calibrated flow 
model. A map of the aquifer thickness used in the calibrated model is shown in Figure 2-2. 
A map of the transmissivity values used in the calibrated model is shown in Figure 2-3. 
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Table 2-1 

Summaiy of Input Data for Flow Model 
Techalloy Co. 
Union, Illinois 

Parameter Value Units 

Hydraulic conductivity 260 Feet per day 

Recharge* 10 Inches per year 

Aquifer thickness Feet 

'Estimated from annual rainfall data. 

I 
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The measured water level elevations described in Subsection 2.1,3.3 and shown in Figure 
2-4 were used as calibration points for the flow model. Differences between the estimated 
and simulated values, known as "residuals," were calculated throughout the calibration 
process. Special attention was given to the residuals at points close to the long axis of the 
contaminant plume. The residuals for the calibrated flow model ranged between 1 and 5 
feet (Figure 2-5). Along the long axis of the plume, the residuals ranged between 1 and 2 
feet. The simulated head distribution from the calibrated flow model is illustrated on Figure 
2-6. 

The simulated hydraulic gradient in the calibrated flow model ranged between fl^l4 and 
foot/foot, compared to the measured gradient at Techalloy of 0.0023 foot/foot. The 

variations between simulated and measured values for head and gradient were judged to be 
acceptable based on the following rationale: 

• The lack of accuracy in the measured groundwater elevations. The degree of 
accuracy is probably no better than feet, due to the long time span over 
which depth-to-water measurements were taken and the need to estimate 
reference elevations from the topographic maps. 

• The small area covered by the facility's monitoring wells relative to the model 
area. Because the facility's monitoring wells cover only a small area, the 
gradient measured there may not be representative of the model area 
gradient. 

• The high degree of confidence in the measured river gradients. The rivers are 
the primary control, both in the field and in the model, on the regional water 
table configuration. The river gradients, which are based on measured river 
elevations, show that the local water table gradient measured at Techalloy is 
larger than the regional water table gradient. Therefore, the calibrated flow 
model is sufficiently accmate to simulate flow throughout the model area. 

23 FLOW MODEL SENSITIVITY ANALYSIS 

A qualitative evaluation was made of the sensitivity of the flow model to changes in the 
hydrologic parameters required as model input (see Subsection 2.1.3 for a discussion of the 
flow model input parameters). The objective of the flow model sensitivity analysis was to 
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identify parameters which, when altered, had a significant effect on the model results. If the 
flow model proved sensitive to changes in a parameter that was not based primarily on 
measured values, the results of simulations using the calibrated flow model would need to 
be appropriately qualified. 

23.1 Effect from Variations in Hydrqulic Conductivity 

In order to assess the model response to variations in K, values within the range of 26 to 
Jfeet/day were tested. Values within the range .130 to 520 feet/day had little effect on 

the head distribution. At K values less than or equal to one-fifth (52 feet/day) the 
measured value, the resulting head distribution contained hydraulic gradients predominantly 
northeastward, in the direction of the South Branch River. That direction is approximately 
90° removed from the northwestward gradient actually observed. 

23.2 Effect from Variations in Recharge 

As previously discussed, recharge was varied between 5 and 20 inches per year. This range 
is equivalent to approximately 16.5 percent to 66 percent of the 30 inches of rain that 
northern Illinois receives as annual rainfall. Changes in recharge within this range had no 
appreciable effect on the resulting head distribution. 

2.3.3 Effect of Variations in Fixed Head Boundaries 

The fixed head boundaries were the major control on head distribution in the model output. 
Consequently, the model proved sensitive to changes in these values. Fixed head values 
representative of river elevations were not varied because of the high degree of confidence 
in these measured values. Altering fixed head values along the southeastern model 
boundary resulted in changes to the magnitude and direction of groundwater flow at this 
edge of the model area. 
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2.3.4 frpm VqriatiQns in Aqwifgr Thiyknggs 

Two aquifer thickness scenarios were simulated, as described in Subsection 2.1,3.4, The first 
scenario consisted of variable thickness up to a maximum value of 99 feet. The second 
scenario consisted of variable thickness up to a maximum value of 75 feet. In both 
scenarios, thickness values between 1 and 75 feet were used for the southeastern 
(upgradient) portion of the model area. There was no appreciable difference in the 

^ resulting bead dfstnbutfdn^for thesc.6llttSfigflarios. 

2.4 CAPTURE ZONE ANALYSIS 

A capture zone analysis was performed for the proposed Interim Measures recovery well 
near the intersection of  Both analytical and finite-difference 
solutions were employed to determine the extraction rate necessary to recover the full width 
of the contaminant plume emanating from the source area. The analytical Well Head 
Protection Area (WHPA) model (U.S. EPA 1991) was used to obtain an analytical solution. 
As a check on the <malytical solution, the head output file from MOC was imported into 
WHPA and subjected to a general particle tracking analysis, thereby providing a finite-
difference solution. The results of the capture zone analysis are discussed in Section 3. 
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SECTION 3 

FLOW MODELING RESULTS 

The calibrated flow model is shown in Figure 2-6. Once calibrated, the flow model was 
used as one of two methods to simulate the head distribution resulting from pumping at the 
Interim Measures recovery well, as described in Subsection 2.4. The capture zone analysis 
indicated that an extraction rate of 280 gpm will produce a capture zone width of between 

and 1,050 feet, measured transverse to groundwater flow (Figure 3-1). This capture 
zone will provide a margin of safety of approximately ^ feet?^ The margin of safety will 
allow for unexpected conditions, such as a plume width greater than 800 feet or values for 
hydraulic conductivity or hydraulic gradient higher than the previously measmred values. 

\60' ! <7(1/^ 

m 

P 
CH01\PUBUC\WO\W1500\11342APD^3 3-1 





I 
% 

p 
i 

SECTION 4 
CONCLUSIONS 

The MOC model was used to simulate groundwater flow in the water table aquifer 
underlying the Techalloy facility and surrounding area. Confidence in the model results was 
gained through the maximum possible use of measured data for model input and from 
calibration and sensitivity analyses of the flow model output. 

The results of the flow modeling indicate that the proposed Interim Measures recovery well, 
to be located near the intersection of can effectively intercept 
and prevent further migration of the full width of the contaminant plume emanating from 
the source area. The results of the capture zone analysis predict that the recovery well 
would have to be operated at a rate ofc^OI^m to attain a capture zone width of between 
liQQ9-and-4jQ5flrfeet. 
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Frictioa loue* in pipes carrying water 
Among the many emoir 

proposed, that of Wittiaims and 
convenient form it reads: 

/ 100 \ 1 is q» 8S 
f- ) 

lasses that have been 
most widely used. In a Friction Losses in Pipe; C= 100 

M Inch 

d4 lUt 

in which 
T—friction head in ft of liquid 

per lOO^ft of pipe (if desired 
in lb per sq in. multiply fx 
.433 Xspgr) 

d = inside dia of pipe in inches 
q = flow in gal per min 

' ,C*= constant accounting for sur
face roughness 

This formula gives accurate values only when the kinematic viscosity of 
the liquid is about 1.1 centistokesor31.5 SSU, which is the case with water 
at about 60F. But the viscosity of water varies with the temperature from-
1.8 at 32F to .29 centistokes at 212F. The tables are therefore subject to 
tfiis error, which may increase the friction loss as much as 20% at 32F and 
decrease it as much as 20% at 212F. Note that the tables may be used for 
any liquid having a viscosity of the same order as indicated above. 

Values of C for various types of pipe are given below together with the 
corresponding multiplier which should apply to the tabulate values of the 
head loss, f, as given on pages 28 to 47. 

TYPE OF PIPE 

it—Asbestos. 

;tic-ename!*liaed iron or steel centrifugally applied.. 
it'lined iroo or steel centrifugally applied, 

Copper, brass, lead, tin or glass pipe and tubing. 
Wood-stave.. 
Welded and seamless steel 
CoatiBUOtif*interior riveted steel (no projecting riveu or 

joints 
Wrougbt-iron. 
Cast-iron 
Tar-coated cast-iron 
Girth-riveted steel (projectiog rivets in girth seams only)... 
^ncrctc 
Poll-riveted steel (projecting rivets in girth and borixontal 

seams) 
Vitrified 
Sptral-riveted steel (fio^ with lap) 
Sptral-riveted steel (•'cw against lap).. 
Corrugated steel 'TTT 
Value ofC 

MulUpKer to correct tables . .47 .34 i .62 1 .7V 1 .$4 ' • 1 1.5» l.W 

•VALUES OPC 
Range Average Commonly — value used 
High" for value for 
best. good. design 

smooth. clean. purposes 
well laid new 

purposes 

— pipe 
Low-
poor or 

corroded 
I60~U0 !50 140 • i liO 140 
16O-130 ! lis 140 

130 140 
150-120 no 130 
l45-no': 1 120 no 
150-S0 i i 140 • 100 

: :39 ! 100 ' 
150-50 130 , i 100 + 
150-50 130 ! ! 100 
U5-50 ; 130 1 ' 100 V __ 1 130 100 
152-&5 i 1^0 100 , 

: 1^5 100 
1 ~i no 1 i IW 1 no 100 

1 130 . 90 . 
Ml ^ 

FLOW 

us 
ttal 
PCT 
min 

STANDARD WT STEEL EXTRA STPO.VO STEEL 
FLOW 

us 
ttal 
PCT 
min 

.364* inriOrafa .302*1^PMI^ 
FLOW 

us 
ttal 
PCT 
min Velocity 

ft per 
Velocity 
head It 

Head loaa 
ft per 100 ft 

Velocity 
ft per sec 

Velocity . Head loaa 
bead ft ft per 101 ft 

!:! 

•! 

1.23 
1.35 
2.47 
3.08 
3.71 

.01 

.05 
09 

.16 
21 

ill in 
1.79 
2.69 
3.69 
4 48 
6 38 

.05 15-0 

.11 • 27-4 

.20 46.7 

.31 70.6 

.45 . 98.» 

2.5 

4.33 
4.94 
5.55 
6.17 
7.71 

.29 

.38 

.48 

.69 

.92 

fA 
84.4 

6.27 
7.17 
8.07 
8.96 

11.2 

.61 . 152 
.:?? 

. 1.26 254 . 
1.96 385 

H Inch 

FLOW 

us 
tal 

min 

STANDARD WT STEEL EXTRA STRONG STEEL 
FLOW 

us 
tal 

min 

.493* itiside dia .423* Inside dia 

FLOW 

us 
tal 

min Velocity 
ft pence 

Velocity 
bead ft 

Head loaa ft per too ft Velocity 
ft per sec 

Velocity Head loia 
bead ft ft per 100 ft 

8.8 

2i0 
2.5 

1.35 
1.68 
2.52 
3.36 
4.21 

.03 

.04 

.10 

.18 

.28 

4.50 
6.50 

ii 
1.83 
2.28 
3.43 
4.67 
5.71 

.05 J.I7 

.08 137 

.18 29 0 

.32 49-4 

.51 74-6 

II 5.05 
6.89 
i.n 
8.41 

10.1 

.40 

.64 

.70 
1.10 
I.6S 

40.( 
66-0 

6.86 
8.00 
9.14 

11.4 
1 13.7 

.73 106 ' 

.;S : HS 
2.0 ! 26* 
2.9 577 

Yi Inch 

150 I 140 I 130 I 130 I no . lOOi' so ro 
,-^'TT7.T:r-

u 
>.57 

Friction Losses In Pipe; C- 100 
:sInch 

ST.\ND.^Rr) \VT STEEL EXTP..\ STSOKC. STEEL 

.Cs-* inridc dia ."15" izsiie dia 

Velocity 
hca 1 It 

FIradloss 
ft per 100 ft 

Ik) 
n-» 

.i)4 

.12 

1.75 
(.51 

15-4 r.8 
54.4 

.44 

.5t> 

48.2 
OW'l 
821 

102 
124 

1 Velocity • Ve!v?d:v Head loaa 
1 ft per sec hcic f: ft per 100 ft 

1 .S-M • 5.21 
1 1.77 18.0 
1 2.65 39.0 

3 54 , *,5 67-7 
4 42 .?0 102 

t 5 32 +4 147 
e2« 191 
7.05 244 
7.o» 505 

1 "i 56* 

FLOW 

US 
gal 
PCT 
min 

Standard Wc Stael Extra Strong Steel 
DciobU 

Extra Strong Steel FLOW 

US 
gal 
PCT 
min 

.622* inside dia .646' inside dia .352* dia 
FLOW 

US 
gal 
PCT 
min 

Velocity 
ft per 

see 

Velocity 
bead 

ft 

Head 
loaa Velocity! Velocity 

ft per 1 bead 
sec i ft 

Head 
loss 

ft per 
100 ft 

Velocity 
ft per 
sec 

Vtitrrty 

1 ft 

HcttI 
loan 

0.5 .628 
1.C6 
1.58 
2.11 
2.64 

.00 

.02 

.04 

.07 

.11 

•582 

1 
11.4 

.686 1 .01 
1.37 .03 
2.06 I .07 
2.74 ] .12 
3.43 ' .18 

1?!? 
21-6 

3.32 
644 
9.66 

13.9 
16.1 

. li 
AA 

: i5 
2 1} 
4 S m 

3.-17 
3.70 

- 4.23 
4.75 
5.28 

.16 

.21 

.28 

.35 

.43 4 
j 4.11 i .26 

4.80 . .36 
6.48 ; .47 
6 17 ,59 
6.86 1 .n 

M 
64.0 
77.7 

i 

6-5 
60 

5.81 
6.34 
6.87 
7.39 
7.92 

.52 

.62 

.73 

.85 

.97 a'.z 

7 54 69 
8.23 1 06 
8 91 I 23 
9 60 1 43 

10.3 . I.o 

iS'^ 
1 12fi 

145 
i.165 

; 

to' 

8.45 
8.98 
9.51 

10.0 
10.6 

1.11 
1.25 
1.4 
1.6 
1.7 

,g' 11 0 , 1.9 
11 6 2 1 
12 3 2 4 
13 0 2 4 1 
13 7 2.4 1 

185 
207 
231 
255 
280 

Jr ^ 

I 
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Friction Losses In Pipe; 6:^9^ 
8 kt^ 

' Double 
Std Wt Steel Eitra Strong Steel Eitra Strong Steel. 

7.62S' indag^ 6.873' 

1'<S I Vs. Head 
lotity lodty, lose 

ft b^d I ft 
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GRUNDFOS 375 GPM 

.DIMENSIONS AND WEIGHTS 
MODEL NO. HP 

MIN.WELL 
SIZE (INCHES) 

LENGTH 
(INCHES) 

MAX. WIDTH 
(INCHES) 

APPROX.UNIT 
SHIPPING WT. (LBS.) 

375S75-1 TAi 8 44% 7% 153 
375S150-2 15 8 53% 7% 181 

^758200-3 20 8 60 7% 197 
^^250-4 25 8 66% 7% 226 
Bis300-5 30 8 73% 7% 245 

MODEL 

3758 
FLOW RANGE 

230 to 500 GPM 
PUMP OUTLET 

4" NPT 

# 

NOTES: 
Specifications are sutiject to change wittiout 
notice. 
See Deep Set models for higher head. 

k 
I 
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APPENDIX 
Chart 35 
Resistance of Valves and Fittings to Flow of Fluids 
Example: The dashed 
line shows that the resis
tance of a 6-in. standard 
elbow Is equivalent to 
approximately 16 ft of 
6-in. standard pipe. 

Note: For sudden 
enlargements or sudden 
contractions, use the 
smaller diameter, d on 
the pipe-size scale. 
Head loss through check 
valves varies with types 
manufactured. Consult 
with manufacturer for 
correct values. 

( 

Long Sweep Elbow or 
run of Standard tee -0.5 

Courtesy of Crane Co. 

52 
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Friction Losses In Pipe; C= 100 
6 Inch 

FLOW 

US 
ml 
per 
mm 

I 

50 

so 
90 

100 
120 

iso 
ISO 

200 
220 
240 
250 
280 

300 
320 
340 

500 

650 
700 
750 
800 
550 
900 

1100 
1200 

1300 
1400 
1500 
1500 
1700 

•i 

P 

Cast Iron 1 Sta Wc Steel 
Double 

Extra Stronjl Steel Extra Strong* Steel 

6.0" inside.dia 6.063* inside dia 

Ve. 
locity 

ft 
per 
sec 

1S00 

?0M 
2200 
2400 

.57 

.63 

.79 

.91 
1.03 

1.13 
1.36 
1.59 
1.52 
2.04 

3.27 
2.50 
2.72 
2.95 
3.18 

3.40 
3.64 
3.S6 
4.OS 
4.31 

Vc-
locity 
head 
.ft 

"Head i V.:. 
loss locity 
ft 

per 
100 ft 

It ' 
per 
sec 

Vf : Head 
loss 

•ift 
Ivjty 
.-lead 

4.55 
5.11 
5.68 
6.25 
6.SI 

7.38 
7.Q5 
8.52 
9.08 
9.65 

10.2 
10.3 
11.4 
12.5 
13.6 

14.8 
15.9 
17.0 
16.3 
19.3 

20.4 
21.5 
22.7 
25.0 
27.2 

.So 

.9f 
1.13 
1.2.9 
1.45 

1.6 
l.S 
2.0 
2.4 
2.9 

.047, .56 :glll :n 

.1131 .69 

.1411 l.co 

.00, .045 
01! .063 

•Ol! .084 
• Oil .107; 
.02: .133' 

5.761' iniiidc dia 4.697* inside dia 

Vc. 
locity 

ft 
per 
see 

\'c-
loeity 
licad 

ft 

Head I Vc. . Ve. Head 
loss iuciiy . locity loss 
ft 

per 
100 ft 

It 
per 
sec 

.3181 

.4031 

.6071 

1 11 
1.33 
l.:5 
1.7; 
2.00 

.02I .162 
03i .227 

.04. .30: 
-38 

.05' 

.05. .584 

.13; .950 

.13 1.09 

II 

:io^ 1:11 
:3i 
.35. 1.92 

4 (1 
5.C.j 
5.35 
t.ll 
5.55 

31! 2.11 
30; 2.52 
45. 3.19 

.55; 3.80 
4.45 

7. 32 
7 74 
5 34 
5.') 
«.43 

1 '15! 
1 33: 
1.!': 

5.17 
5.93 
5.74 
7.60 
8-50 

9.95 
11.0 
12.1 
14.4 
15-9 

10.0 
10 5 
11.1 
12 2 

1.5 i 9.44 
1 7 ' 10.2 
1 9 • 11.5 
2 3 : 13.7 
2 7 . 15.1 

.621 

.74 

.55 

.93 
1.11 

1.23 
1.49 
1.72 
1.97 
2.22 

2.45 
2.71 
2.95 
3,20 
3.45 

3.69 
3 94 
4.19 
4.43 
4.58 

4.93 
5.54 
6.15 
5.77 
7.39 

3.00 
3.53 
9.24 
9.35 

10.5 

3.4 
3.9 
4.5 
5.1 
5.3 

19.7 
22.5 
25.6 in 

14.4 
IJ ? 

3 i • 18.6 
05 21.4 

15 in 
1 5 ^ 30.5 

6.5 35.9 
7.3 39.7 
S O ! 43.5 
9.7 I 62.0 

11.5 1 51.1 

•-••5 0 34.0 
37.5 
11.4 
19.4 
580 

11.1 
U.7 
12.3 
13.5 
14.8 

.01 

.01 

.01 

.01 

.02 

.02 

.03 

.05 

.06 

lic.ni ft 
ft per 

100 ft 

.058! 

.081 

.103 
f7? 

.66' 
1.02 
1.19 
1.36 
1.53 

.09 

.11 

.14 

.16 

.19 

.31 

.24 

.31 

.34 

.38 

.48 

.59 

.71 

.S5 

.99 
1.16 
1.33 
1.51 
1.7 

1.9 
2.1 
2.4 
2.3 
3.4 

16.0 
17.2 
IS.5 
19.7 
20.9 

4.0 
4.6 
5.3 
o.O 
6.S 

.208 

.292 

.3381 

.618 

.751 

.895 
1.03 
1.22 
1.40 

1.59 
1.79 
2.00 
2.23 
2.46 

1.70 
2.C4 
2.38 
2.72 
3.C6 

3.40 
3.74 
4.0s 
4.42 
4.77 

.05 

.06 

.09 

.12 

.15 

.IS 
22 

!26 
.30 
.36 

Friction Losses In Pipe; C= 100 
8 Inch 

ggFLOW 
Cast Iron 

1.55 
1.97 
2.32 

US 
tal 
per 
min 

8.0' inside dia 

I Ve- ; W 
: locity locity 
1 ft bead 
! per ! ft 
1 sec : 

Head 
loss 
ft ft 
per 1 per 

100ft sec 

Std Wt Steel 

7.9S1' inside dia 

Ve- [ Ve
locity locity 

bead 
ft 

5.11 
5.45 
5.79 
6.13, 
6.47 

.41 

.-»6 

.52 

.5S 

.05 

6.64 
7.62 
8.66 9.75 

10.9 

6.81 
7.66 
8 51 
9.37 

10.2 

11.1 
11.9 
12.8 
13.6 
14.5 

12.1 
13.4 
14.7 
17.6 
20.7 

15.3 
16 2 
17.0 
18.7 
20 1 

23.9 
27.5 
31.2 
35.2 
39.4 

22 1 
23.8 
25 5 
27.2 
25.9 

.72 

.91 
1.13 
1.36 
1.6 

1.9 
2 2 
2.5 
2.9 
3.3 

3.7 
4.1 
4.5 
5.4 
4.5 

7.6 
S.sS 

10.1 
11.5 
13.0 

•>2 
2.V5 
24 6 

7.7 
8.4 
9.4 

27.1 I 11.4 
6 ' n 6 

43.7 I 30 3 I 
49.3 ; 32.3 I 
53.1 i 34 0 : 
(.3.4 ; 37 4 
74.5 ' 40 3 . 

3.50 
3.95 
4.42 
4.91 
5.43 

130 
140 
150 
UD 
170 

.S3: 

.90 

.93 
I 02 
1.03 

.OF. 

.01! 

.Oil 

.02. 

.021 

.069' 

.079! 

.0391 
• lOli 
.112! 

.S3 

.90 

.96 
1.03 
1.09| 

e- Ules' 
ty losi 

.01 

.01 

.01 

;SI 

d 
loss 
ft 

per 
100 ft 

I I.>ouble 
Eitra Stronii Stcrl Eitra Strohil Steel. 

7.62i* inside dia 

•Ve
locity 

ft 
per 
sec 

5.97 
7.42-
9.02 

10-8 
12-6 

180 
190 
200 
220 
240 

1.15' 
i.21-
1.25 
1.40 
1.33 

.02! 

.02; 

.03! 

.03. 

.04i 

.125! 

• 181 
.213 

14.6 
16.8 
19.1 
21.5 
24.1 

260 
280 
300 
350 
400 

1.33 
i.:« 
1,'L 
2 24 
2.53. 

.04: 

.03' 

.03! 

.03 

.10 

1.15 
1.22 
1.28 
1.41! 
1.341 

.069 

.079, 

.091 

.102 

.1261 

.91 

.98 
1.05 
1.12 
1.19 

1.26 
1.33 
1.41 
1.55 
1.69 

.24? 

.283 

.3221 

.428: 

.&48i 

1.67 
l.SO 
1,92: 
2.24t 
2.571 

.04 

.05 

.06 

.OS' 

.lo; 

.250! 

.286-

.325' 

.433! 

.554; 

1.83 
1.97 
2.11 
2.46 
2.81 

Ve-
loriiy 
head 

ft 

Head 
loss 
ft 

per 
100 ft I see 

6.575* inside dia 

Ve. i Ve- i Head 
lof ity locity, lota 

ft : he.ad I ft 
per I ft 1 per 

• '100 ft 

.087; 

.098 

.116' 

.127 

.142 

1.12 
1 21, 
1 30 
1 33: 
1.47] 

.02 
02; 

.03: 

.03: .w: 

.143 

.164 

.157 

.210 
• 235 

.153' 

.175 

.192 

.229; 

.269. 

1 56' 
1.64' 
1.731 
1.9aj 
2.07! 

.04 

.04: 

.05j. 

.06' 

.07j 

.261 
•239 
.313 
.379 
.445 

;60 I 

in 
32.5 
58.3 
45.5 

580 
600 
650 

2 37 
3 19 
3.51 
3 53' 
4.15. 

2.ES1 
3.20! 

:987i7 3.52 
rrtY 3.S5 
1.34 4.17! 

52.8 
60.6 

86.8 
14.6 96-4 
16 2 107 
13 I) 117 
21 7 140 
25 9 164 

.13 

.161 

.191 

.^3: 

.(39' 

1.17 ! 
1.56 

3.161 
3.511 
3.36 
4.22 
4.57 

.05 .512 
,06 .553; 
.071 .406: 
.09 .540 
.12! .692 

.151 .860, 
,19: 1.05 ; 
.23! 1.25 
.23! 1.46: 
.32 1.70 ! 

2 25 
2.42: 
2 59, 
3 02. 
3.46' 

3 39 
4.32. 
4 7.3: 
o.n; 
5.62! 

.03! .516 

.09- .592 

.10 -.672 

.14 .394 

.19 1.14 

.24 

.29-

.Oj. 
42 

.49. 

1.42 
1.75 
9.06 
9.42 
2.73 

700 ! 4 47, .31 1.54 4 49 .31! 1.56 4.92 33 1 1.95 6 05 5.22 
760 1 4.79 .36' 1.75 4.SI .36' i.r/ 5.27 .43 2-21 1 6 49 !O5' 5.66 
800 5.11' .41! 1.97 5.13 .411 1.99 1 5.62 .49 2.49 i 6 91 .74. 4.15 
850 5 43: .46 2.21 5.45' .46' 2.25 6.97 .55 2.79 1 7 3.5 .34'. 4.62 
900 j 5 :i- .51 2.46 5.77| 2.48 6.32 .62 5-10 ; 7.73 .94; 6.13 

. 950 i 1 6 06 .57i 2.71 6.09: .53: 2.74 6.67 .69; 3.45 ! 3.21 ; i.o.'i 5.67 
1000 ! 1 6 3;- .63: 2.98 6 4ll 1 . .641 5.02 7.03 .77! 5.77: 6.64 1.16 6.24 
1100 7.03: 77: 5.56 7.05! . "7 3.60 7 S3 .95: 4.49; 9 50 1.40 7.44 
1200 7 66 Ai 4.18 7.69: ;o>' 4.25 S 43 l.Ill 5.28 ; 10.4 1 7 8-74 
1500 3 30 I.ij7. 4.85 3.3.3 1.03 4.90 9.13 1.31), i 6.12 ' 112 2.0 10.4 
1400 ' 1 24. 5-56 ! i 3.97 1 23 5.62 I 9.S.TI 1 .'.0 7.02 12 1 1 ej •» 1I.« 
1500 : s 1 4.3,, 6.52 1 1.61 1 44; 6.59 1 10.S 1.7 ! 1 7.93 13.0 2 ft • 13.2 
1600 : 10 1 6 : 7.12 1 10.3 1 7 : 7.20 1112' 0? I 1 8.99 ; 14 9 
1800 • 11.5 2 1 8.85 1 11.5 2 1 1 S.95 ; 12.ft 1 11.2 L' ft • ; 3 ^ 
2000 : ;; 3 2 5 1U.8 i:s 2 5: 10.9 ; : Ml 1 ;I!i 

1' 
i 13.6 17 w i 4 7 • 22.5 

2200 : 14 1 . 1 ; 12.8 14 1 13 1' 13.0 ' ; Ij.a ^'..7 i i 16.6 :'4 0 ; 0 ft 91, 8 
24('0 1; 5 • 3 6 1 15.1 15.4 2 7 1 15.2 1ft.'1 4 4 ; 19.0 ' I'w 7'' ft 7 31..5 
2600 . 1 c 6 • 4 3 1 17.5 16 7 4 3 .' 17.7 1 IS 2 1 2 22.1 22 -V 7 '« 3ft.5 
2800 1" • .i •' i 20.0 IS 0 5.0 • 20.5 ! 1'|.7 1 t> II 25 3 ' ' 24 2 ft I 41.9 
5000 : '.9 1 3 7 : 22.8 1'<.2 5.7 . 25.Q ' 21.1 1 23.8 10 4 . 47.ft 

5500 ; 4 7 3 : 50.5 1 " * i " • ! 506 : 24 h •94 ' 53.3 ' "•'•T M : ft3.3 
4000 ..t - 10 2 i 58.8 25 6 ! 10 2 59-2 1 2N. 1 1 12 49.0 ' 24.ft. • IS 'si 0 
4500 2? 7 • 12 S j 43.2 2.S 3 I 12 » : 48.8 : ni ; 15 5 j 60.9 ::ft 'f : 13 .5 10'. 
5000 . lit: 1.4 5 58.6 32 (1 [ 15 9 59.3 1 1 1 19 I 174.0 4'' 2 ; 2'i 'J m 
55O0 : 25 1 • I' : 69.9 25.3 j [ 1«4: 70.7 1 i 23.2 ! 88.5 47 S ' V4ft 

AUTOPIATIC Camnanv 
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Horsepower curves do not include motor service factor. 

12 



I 
kiflMH 

1750 6.5" 
CLOSE COUPLED 

0 

I 

» ( 
14- NPT DRAIN 
4 LOCATIONS 

1 4- NRT VENT J 14- NPT DRAIN 
4 LOCATIONS 

PUMP DIMENSIONS • NPT 

NOTE: Suction Flange it machined on face of eating, blind 
tapped with 4 each 5/r-11 holes to accept standard 125 lb. 
ANSI 816.1 flange 

PUMP DIMENSIONS - FLANGED 

MODEL 
SUCTION X 

DISCHARGE (NPT) LP X Y z DD MP 

50 2 * 1 2.50 5.00 2.50 3.75 4.25 4.56 
52 2'/? * 2 2.50 6.00 2.50 4.37 4.50 4.56 
54 3 X 2'/7 2.50 6.25 387 4 62 4.62 5.87 
55 3x3 250 625 4.00 4.62 4.62 6.00 
56 3x3 2.50 6.25 4.00 4.62 4.62 6.00 

PUMP 
NO. 

SUCTION X 
DISCHARGE LP X Y Z DD MP W 

54 2^/1 X 2W 2.50 6.75 2.50 4.62 4.62 4.50 3.50 
55 3 X 3 2.50 7.00 2.50 4.62 4.62 4.50 3.75 
56 3 X 3 2.50 7.00 2.50 462 4.62 4.50 3.75 

Suction and Discharge connections are flanged and machined to ANSI BtS.Z 
Mating Flanges. Gasltets & Hardware not included 

MOTOR DIMENSIONS 
H.P. FRAME D E F 0 AS BG L* C 

1'4. 1,3 S6C 4.50 2.06 3.25 8.00 
1.2 56C 4 50 2.06 — 3.25 — — 8.25 
3/4 56C 4 50 2.06 — — 3.25 — — 8.75 

1 143JM 3.50 2.75 2.50 7.00 3.25 5.36 4.69 — 
1 Vr. 2 145JM 3 50 2.75 2.50 7.00 5.76 5.38 4.69 _ 

3 182JM 4.50 3.75 2.25 9.00 8.12 5.68 4.94 — 
5 184JM 4.50 3.75 2.75 9.00 8.12 5.88 4.94 — 

7'/Sr 213JM 5.25 425 2.75 9.56 B.r2 7.25 6.25 — 

^UCTtON 

PUMP DIMENSIONS - 57 

• For TEFC Motors Increase "L' by approi. T. 
L Dimension Is not determined by NEMA specKlcetlons and tlierefore 
may very slightly depending on motor manulacture. 

PUMP 
NO. 

SUCTION X 
DISCHARGE DD G H J K M X Y 

57 4x3 7.09 9.88 12.63 .56 1.08 <2? 8.75 *88 

Suction and Discharge connections are flanged and machined to ANSI 816.t. 
Mating Flanges. GasKets & Hardware not included. 

P r\ is 

-8.50-

-.88 

J 

LP 

• J 

BASE MOUNTED 

X FLANGED 
SEE CHART 

NOTE: Suction Flange Is 
machined on face of casing, 
blind tapped with 4 each 
S/r-tt holes to accept standard 
125 lb. ANSI B18.1 flange 

PUMP DIMENSIONS - NPT 

4 MOUNTING 
HOLES 

PUMP DIMENSIONS - FLANGED 
PUMP 
NO. 

SUCTION X 
DISCHARGE (NPT) LP X Y Z MP 

50 2 X V/i 2.50 5.00 2.50 3.75 4.56 
52 2'/» X 2 2.50 6.00 2.50 437 4.56 
54 3 X 2'/^ 2.50 6.25 3.67 462 5.87 
55 3x3 2.50 6.25 4.00 4.62 6.00 
56 3x3 250 6.25 4.00 462 6.00 

PUMP 
NO. 

SUCTION X 
DISCHARGE LP X V Z MP W 

54 2'/i X 2'/V 2.50 6.75 2.50 462 4.50 3.50 
55 3 X 3 250 7.00 2.50 462 4.50 3.75 
56 3x3 2.50 7.00 2.50 462 450 3.75 

MOTOR AND MOUNTING BASE 

See Pump No. 57 dimensions attove for base mounted pump dimensions. 
Suction and Discharge connections are Hanged and machined to ANSI 816.1. 
Mating Flanges. Gaskets & Hardware not included. 

DIMENSIONS 

FRAME 

3 PHASE-1750 RPM 

A ' B 

C (MAX) 

D F G H J L FRAME ODP TEFC A ' B ODP TEFC D F G H J L 

143T 1. I'/i 1 28 1.00 12 12 5.13 2 13.50 44 12.25 30 
145T 2 1'^.2 28 1.00 13 14 5.13 2 13.50 .44 12.25 30 
182T 3 3 28 1.00 15 16 5.13 2 13.50 44 12.25 30 
184T 5 5 28 1.00 15 17 5.13 2 13.50 44 12.25 30 
213T 7'^ V/7 26 1.00 17 18 5.25 2 13.50 .44 12.25 30 
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I miscopim 
Ai 12-

I 

APPENDIX 
Chart 35 
Resistance of Valves and Fittings to Flow of Fluids 
Example: The dashed 
line shows that the resis
tance of a 6-in. standard 
elbow is equivalent to 
approximately 16 ft of 
6-in. standard pipe. 

Note: For sudden 
enlargements or sudden 
contractions, use the 
smaller diameter, d on 
the pipe-size scale. 
Head loss through check 
valves varies with types 
manufactured. Consult 
with manufacturer for 
correct values. 

m 

0 

Globe Valve. Open 

Long Sweep Elbow or 
run of Standard Tee 

Courtesy of Crane Co. 
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CLIENT/SUBJECT 
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PREPARED BY DEPT DATE 
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of 

TASK NO. 
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METHOD REV. BY. 
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DRISCOPIPE 

iW*" -•ai» 

0 
I 

APPENDIX 
P)[ r ; 

Chart 35 
Resistance of Valves and Fittings to Flow of Fluids 
Example: The dashed 
line shows that the resis
tance of a 6-in. standard 
ellxjw Is equivalent to 
approximately 16 ft of 
6-ln. standard pipe. 

Note: For sudden 
enlargements or sudden 
contractions, use the 
smaller diameter, d on 
the pipe-size scale. 
Head loss through check 
valves varies with types 
manufactured. Consult 
with manufacturer for 
correct values. 

Long Sweep 0tx>w or 
run of Standard Tee 

Courtesy of Crane Co. 
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1750 10" 

P 
U.S. GALLONS 
PER MINUTE 

100 21 )0 300 i 400 51 DO 600 

CUBIC METERS « 
PER HOUR 

22 
1 I • 1 

45 68 91 
1 1 1 

114 
1 1 1 1 1 I 

136 

Horsepower curves do not include motor service factor 

23 



10" 1750 
OSE COUPLED 

-BG- -M—I—Y-

I 7 
^AB— DISCHARGE 

—F— "^MOTOR C 
" (4 EA.) ffi 

SUCTION 

PUMP D MEN! 5I0NS 
PUMP SUCTION K 

NO. DISCHARGE DD Q H J ^ L M X V 

91 2'A X V/t 7.09 9.88 12.63 .56 1.88 7.31 6.88 3.88 
92 3x2 7.09 9.66 12.63 .56 1.86 7.31 6.88 4.66 
99 4 X 2'/t 7.88 11.06 14.25 .75 2.38 7.81 9.68 4.88 
94 5x3 6.86 12.43 15.75 .75 2.36 7.61 11.00 4.86 
95 5X4 8.86 12.43 15.75 .75 2.38 8.00 11.00 5.50 
99 6x5 9.64 12.43 15.75 .75 2.38 6.00 13.68 .5.50 

Suction and DIacharge Connactlona ara flangad and macMnad to ANSI D16.1 
lating Flangoa, Qaakata and Hardware not Included 

M OTO R D MENSIONS 
NO. HP FRAME 0 E F BG C L AS 

3 182TCZ 4.50 3.75 2.25 6.36 .41 4.94 8.12 
91 5 1B4TCZ 4.50 3.75 2.75 6.38 .41 5.44 8.12 
92 7.5 213TCZ 5.25 4.25 2.75 7,25 .41 6.13 8.76 

to 215TCZ 5.25 4.25 3.50 8.00 .41 6.88 8.76 

7.5 213JP 5.25 4.25 2.75 7.25 .41 6.13 8.76 
93 10 215JP 5.25 4.25 3.50 8.00 .41 6.88 8.76 
94 IS 254JP 6.25 5.00 4.12 9.00 :53 8.13 10.69 
95 20 2sejp 6.25 5.00 5.00 10.00 .53 9.00 10.69 
96 25 2a4jp 7.00 5.50 4.75 9.75 .53 9.50 12.25 

30 286JP 7.00 5.50 5.50 10.50 .53 9.50 12.25 
• For TEFC Motors increase 'L* by approi. T. 
L Dimension is not determined by NEMA specifications and therefore 
may vary slightly depending on motor manufacture. 
Motor rabbet changes from 8.5 to 12.5 AK on frame 284 JP and larger. 

BASE MOUNTED 

m 

-10.88-

-.88 

-A 

M 

• 

a 
-A-
-L-

H 6 MOUNTING 
HOLES 

PUMP DIMEN SIO^ s 
PUMP SUCTION X 
NO. DISCHARGE 0 M X V 

91 2'/i X l'/i 7.09 7.31 8.88 3.88 
92 3X2 7.09 7.31 8.88 4.88 

4 X 2'/> 7.88 7.81 9.88 4.88 
|94 5x3 8.86 7.81 11.00 4.68 
• 95 5x4 8.86 8.00 11.00 5.50 

1 •• 6x5 9.84 8.00 13.66 5.50 
97 8x6 9.64 8.00 14.75 6.25 

I 
Suction and Discharge Connections 
are flangad and machined to ANSI B16.1. 
Mating Flanges. Gaskets A Hardware not included. 

MOTOR AND M0UN1 riNG BASE C >IMENSIONS 

FRAME 

3 PHA8E*17S0 RPM 

A D 

C (MAX) 

G H _ J L FRAME OOP TEFC A D ODP TEFC G H _ J L 

182 T 3 3 42 1.50 15 16 15.00 .75 13.00 45 
184T 5 5 42 1.50 15 17 15.00 .75 13.00 45 
213 T 7'y^ 7'A 46 1.50 17 18 18.00 .75 16.00 49 
215T 10 10 46 1.50 17 20 18.00 .75 16.00 49 
254T 15 15 50 1.50 20 24 16.00 .75 16.00 S3 
2S6T 20 20 50 1.50 22 24 18.00 .75 16.00 53 
284T 25 25 SO 1.50 25 25 18.00 . .75 16.00 53 
286T 30 30 50 1.50 26 27 18.00 .75 16.00 S3 
324 T 40 40 50 1 50 26 28 22.00 .75 19.00 53 
326 T SO 50 50 1.50 29 30 22.00 .75 19.00 53 

I 
#) I I 

0>( 

20 
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li CLIENT/SUBJECT T*<A tjUjay 
MWUGSB DESONBB/C»BU.T«IIIS SHEET !_of _L 

W.O. NO. 

TASK DESCRIPTION 

PREPARED BY oEpj T/ts DATE 8 //g/« 

MATH CHECK BY QEPT. 

DEPT. 

TASK NO. 

METHOD REV. BY. 

. DATE 

. DATE 

APPROVED BY 

DEPT. .DATE 

C t''vy*u>dt-) 5|>rv» 

: IT— 

; 15-0 ^ reel 
r L.: 

! ^ Pc£^ 

/y ^So -±2: /o jsti \ 2-7Y 
^S2'6 

\ X his X/rT** Jh/^ 

O'ZS 

/Ax. 

/sa X /'IS X /o -y 

ei^ ' 0 3 X 

MO i X /'IS X /D~l JS/KL 

DOT, 

P 
I RFW 10-05-003/A-5/85 

512-5643 



I 
LIENT/SUBJECT \ 

TASK DESCRIPTION 

PREPARED BY 
MATH CHECK BY. 
METHOD REV. BY 

DEPT. 
DEPT-
DEPT. 

lUWGHS^^ [1ESU€BS«0NSUIT«NIS 

SHEET _of. 

DATE. 
DATE. 

8//<./q3 

W.O. Mr> Q - QVQ -

TAglfMO 

DATE-

APPROVED BY 

DEPT DATE. 

cT ft rA ^ <o t t\'-- <. tQcJ cofi. htX(/OC3 

rt »1 
'='0 LOviTc;-1.J^o'O C-.C:!.'.-Vj •N.v/ :r-•'c.> 1-•' 'cLriuy, '-J C. 

"T-O - TQ /1 O O O c_ 

xJ. °1 o Pi/vx 2. X A ' v\> <31.\ 

-7-S P<z ^ 11.-bi' 
Q K 1 a"? C.^ ^ 

OS>fc 1 "5 •bc-

\ a o C..O •'• t 

. l-bl ^ ——* ^ 

Tr i V T * cw ^ c_/v5_ r O * P.'T v <3^ S-

'P V^CL.v|^/Q<C-.e -
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Hand Equipment 
Aluminum Army Type Trolley Hoists 
Wright Trolley Hoists—Plain and Geared 

I 

Construction Features 
Trolley 

iBall bearings support all wheels. Models up to 2 ton capacity use 
dual ̂ ad through hardened cast iron wtieels Models over 2 tons 
have forged steel wheels with hardened tapered or flat treads. 

A short wheel base allows the trolley to operate oh curved 
beams. Steel side plates adjust to fit a wide range of t>eams and 
extend past the wheels as bumpers. 

The lightweight, njgged, one piece frame is a cast, ductile, shock 
resistant, aluminum dioy. 
Cowere 

Easiiy removed Lear? resin covers protect the gearing and brake, 
but do not support bearings. 
Overtoad Limit Device 

Installed at the factory fa-the capacity of the hoist this limiting 
device provides added protection to load, hoist and operata. 
Gear Train 

Alloy steel heat-treated planetary spur gears, with shock lesistr 
ant ductile cores, operate in a lubricated grease-tight cliamba. 
Mounted oh heavy duty pentianehtly lubricated bearings, gears 

fneetAGI^ standards. 

The load bar of a Wright aluminum amny type hoist attaches the 
frame of a portable hand hoist directly to a trolley. This inte^ 
trolley design facilitates low headroom appBcations on nronorafls 
and bridge cranes 

and pinions meet 
Load Brake 

Weston type niultiple disc brake controls load smoothly with no 
wear adjustment holding full capacity loads In any positioh. 
Load Sheave 

The nodular iron load sheave s reversible for double Efa, since It 
is spline fitted to an alloy load shaft supported by pfelubricated 
beatings A one piece steel guide minimoes chain jams between 
the sheave and housing. 
Load Chain 

The zinc-plated, heat^reated alloy load chain is precisely 
bratad to seat in the de^ sheave pockets 
Hook 

the hook Is drop forged, heat treated, ductile, alloy steel, and 
equipped with sprihg latches the hook is supported on a lifetime 
prelubricated thrust bearing which permits the hook to rotate 360* 
under ca(»city load. 
Handwhaeland Chain 

Specifications 

The pockets of the cast aluminum alloy handwheel precisely fit 
the zinc-plated, welded coil chaia The resilient Lean cover pro
tects tf?e wheel and provides norvfouling chain guides. 

(IBIS)? m Type 
•i#f 

Trollay* 
Product 
Wumber 

Trav^ 
(lbs.|i 

Clialii ' 
Ovortifliil 

toDfl 
' tood ^ 
dwioot. m 

'Parte' 

Ouln 

BeamRaogs . 
^ngeWUtb* 

^ fln.) 
Not 

• W—t—>-« wsigiit 
(ibi) (IBIS)? m Type 

•i#f 
Trollay* 

Product 
Wumber 

Trav^ 
(lbs.|i 

Clialii ' 
Ovortifliil 

toDfl 
' tood ^ 
dwioot. m 

'Parte' 

Ouln 1 -Jl , 1:1 < 111 i' 1111 

Not 
• W—t—>-« wsigiit 
(ibi) 

8 Plain 15 60 46 1 3 5 84 8 Geaiied 5« 60 46 1 3 5 99 

8 Plan ^ 1510060 30 60 .46 „ 1 3^ .5. 86 8 Geared 1510100 10" 60 " '""46 1 3" 5 101 

8 Plain 60 66 53 1 3V, 5% 136 8 Geared 1510120 20" 66 53 1 3Vt 5'A 157 St- 8 Plain 1510130 90 96 106 2 4 6V4 236 St- 8 Geared 1510170 IT" 96 106 2 4 6'/. 273 

8 Plain 1510140 120 96 106 2 4 6V4 236 8 Geared 1510180 23* 96 J06„" . 2 . 4 . . . 6y4 273 lbs 8 Plain 1510150 150 96 "159 3 . 4% .7 314 lbs 8 Geared 1510190 . 28* 96 159 3 4% 7 350 

8 Rain 1510160 180 96 159 3 AV, 7 314 8 Geared 1510200 35* 96 159 3 4% 7 350 
• All manias n baan «ng> «um m (ar etemncn oiity and do not tmply am lomr tagg ot the bom atu anoi IM MM ami loid. 
• Lam el iwid Cham dme is bbm kww bnOi book. 
«Upia2tiuumatiafeduaHnadaaBgn.O»ar2tcnsaiiiaaiaeaemaanaieiaiaiaaidaraiaallaneabami(a>aell|Hiiaataan). 
• Ainauit o> and dan tadl lar laand aaoay 0) naval. The hand cm awartaul par foot ot inval is m It toup to 2 ton capacttaa and 5 n. lar 3 la 6 b 
• i* thnm «iana niiiieiaan ladm B baaad an 4-Ida width and S and 6 tam • bosad an W tanpa eidth. Hanpa el loieer eddfh add inenaaa mai 
CanBdlaetofy. 
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Moving A World of Materials 

There is a Them dealer near you. 
For the name of a Them dealer or distributor near you, call the factory toll free, 1 -800-THERN-IT (800-843-7648). 

important! 
It is the owner's or operator's responsibility to determine the suitability of 
the equipment to its intended use. Study all applicable codes, manuals, 
and regulations. Be sure to read the (Dvmer's Manual supplied with the 
equipment before operating it. 

Thern products are not for lifting people, or things over people. 

'\hem Thern Inc 
5712 Industrial Park Road • Winona. MN 55987 
1-800-fHERN-IT • FAX 507-454-5282 

Distributed by: 

0 
I © 1990, Them, Inc. 

form C-MiNI-0390 
printed in USA - 0390 



I 
i Davit Cranes 

5121B 

Econo Crane Series 
Models 5121B'5131B 
Built for small jobs, these lightweight, 
portable cranes provide reliable service 
at an economical price. The 5121B can 
be shipped UPS. 

• OPERATION - loads are lifted with 
an M4021B hand winch, mounted for 
left or right hand operation; winch 
Includes a disc brake for load control. 

B BASE - two types of bases available: 
Model 511 (for 5121B) - mounts 

upright to dock floor, or can be 
recessed In a truck bed. 

Model 514 (for 5131B) - four-point 
support for stability, with steel 
wheels In front, caster wheels in 
back for maneuverability. 

• ROTATION - Model 5121B rotates 
360° for horizontal load movement. 

• BOOM ̂  boom angle adjusts to 2 
positions for operation; folds tor 
storage or transport. 

• OPTIONS - additional bases avail
able separately; optional cable 
assemblies available. 

5332 with P2 base 

Portacrane Series 
Models 5332 • S332E1 '5332E2 
Designed to be moved from base to 
base to serve more than one job site. 

• OPERATION - loads are lifted with a 
winch attached to the boom. 
Model 5332 - M4311B hand winch, 

with a disc brake for load control. 
Model 5332E1 -12 volt DC electric 

winch, with push button control. 
Model 5332E2 ̂  115 volt AC electric 

winch, with push button control. 
• BASE - two types of bases available: 

Model T2 - Truck Base, for recessed 
Installation In floors or truck beds. 

Model P2 - Pedestal Base, for up
right mounting direct to dock floor. 

• ROTATION - boom rotates 270°, for 
horizontal load movement. 

• BOOM - boom angle adjusts 45°; 
boom telescopes to 3 lengths for 
optimum positioning over the load. 

• OPTIONS - additional bases avail
able separately; optional cable 
^lssemblles available. 

571E3 

Pre Roi Crane Series 
Series 571'572 
Pre Rol cranes are designed to provide 
srriooth, controlled movement of loads. 

• OPERATION ̂  loads are lifted with a 
winch attached to the mast. 
Models 571/572-M4311 Bhandwinch, 

with a disc brake for ioad control. 
Model 571 El - 473A3/4B electric 

winch, for Indoor use. 
Model 571E2 - 473A3/4BW electric 

winch, for outdoor use. 
Model 572E1 - 483A1B electric 

winch, for Indoor use. 
Model 572E2 - 483A1BW electric 

winch, for outdoor use. 
Models 571E3/572E3 - 4771 Dura-

Hoist, with 6 foot pendant control. 
• BASE - heavy-duty gusseted steel, 

designed for permanent Installation. 
• ROTATION - boom and mast rotate 

360° on tapered roller bearings for 
smooth horizontal load movement; 
mast locks In one of four positions. 

• OPTIONS - optional cable assem
blies avalleible. 

% 
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1988EOITION 23084911 

(c)BcBport ndHcBatapLaDdliigARai. In additiaaio Other deagniequne-
mentt of this dtepiei; helipM and helistqi Indiiig or looebdown ansis ihill be 
dniitrn* -"'imitin nmr iir1i"TTl hy thr fftllirHng' 

1. Dead kMdphuactQal weight of the helicopiei 
2. Dead load ̂ us I shtgleconcentntedinqnct tend covomg lunate foot of 

0.7S times the fuDy loaded weight of the helieopier if it a equipped with 
iQfdiinlic-type ahodt Awifaen, or 1.5 times the fiilfy loadhd weight of the 
hdioopter if it it equipped with a rigid or skid-type landing geu 

3. The dead iond plus inform live load of 100 pounds per square foot. The 
lequired live load may be ledooed in aocotdanoe with the fonnula in 
Section 2306. 

(d) Hydrutlalic UpHft. All fiwndations. slabs and odier footiogs snhject to 
t«f nntfrinitlyilictritintwfi uplift gtjiMltw thy 

iiillfaydtottatic ptessuR. 

VMaOannd Structural Framing 
See. 2309. (a) GcncnL Wdls and stmemnl hainmg shaD be erected true and 

idmnb in aooonlanoe with the design. 
(b) Interior Wriis. Interior waOs. permanent partitions and tenqntary parti-

lioos whkh exceed 6 feet in height than be designed to resist all loads to which 
they are subjected but not less than a force of S pounds per square foot applied 
perpendicular to dre walls. The deflection of such wills under a load of S pomtds 
per square taut shtJl not exceed »/a«o of the ̂  for walls with brit^fuiithes and 
Viaorfdieqian for walls with flexibte finishes. Seelbh]eNa23-Pfiar earthquake 
design lequiremenis where such reqniitmeats are more rettrictivt. 

EXCEPTION: FkxiUe. ftUag or potisHe panhiau are OK leqniied to nea 
te load and defleeiiaa criteria In noat be aDcboaed 10 the fapponiag nractare to 

1 the proviaioat of Ihia code. 

Anctiorag* Of Concrat* or Masonry WUlt 
See. 2310. Concrete re masonry waOs ahaD be anchored to aU floon and rooft 

which provide lateial snppoft for the waU. Sncfa anchorage diaD provide a poaitive 
dnect coanection capable of resisting the horizontal ioroea specified in thit 
chapter or a miniifium force of200 pounds per lineal firot of wan, whichever is 
gre^ IKUls shan be designed to resist bending between andian where the 
anchor spacing exceeds 4 feet. Required anchon in masonry walls of boUow units 
or cavity wans shan be embedded in a reinforced grouted snuctunl clement of the 
wan. See Sections 2312 (g). 2312 (h) 2 H and 2312 (h) 21. 

Sac. 2311. (a) GcacnL Evety buUdirtg or structure aiid every portion thereof 
dian be designed and coasttucted to resist the wind efiiecit determined in aocord-
anoe with the requirementt of this section. 1K%id shan be assumed to come fiom 
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2311 
^ Kduttkm in wiad pitssim lhail be taken for 

•nyhorizwiiJtoeg^i^^ * ^ 
^i^todynainkeff««*«**«*wfl<i»g»*ith«be^ 

Stnicniies iCT*^ ,o«aiiitt sensitive to wind-eaeiied ofdHatioai, aach a« ViP 
n"^^ vertex sbedding(»»r;^ «i afseordanoe withmnved aatianai oaiMiiiKb may be. « 

- '-iWlinl P?lii**l -nfniritrrfp A 
|fc«n he taken from RjHieNa 1. WhmicnainfiBanuctaiidio^ 

*Ill!S^iliat30-yenrwindg)eedsatftandaitiheightaiehi^ 
Na 1. tiiesc higher values thaP be the minimum basic wind ^|| 

(Meds. ei 
or let Expoeo(e> An exposure Shan be assigned at each site for which a buOdinj 

k M be destgaed. C lepretents the most severe exposate and 

I ite site in any fuDquadranLExpomieB has tenain which has buildings, forest or 
nirfacene«alafities20fieetorniafeinheightooveringatleast20petceittefthe 

I eioeading one nule « mote from the site. 
I 

(d) DoigB Wind fteesara. Design wind prwures for ttructmei or elements 
of tsnctures shall be detiennined for any heigbt in accordance with the following 
ftannnla: 

p-C.C,«,7 (IM) 
<N WHERE; 

p B Detignwindpiessnie. 
C, B Combined height.CTytsure and gust fietorcoefBcient as given in Thble 

No. 23-0. 
C, B Preisuie coefficiem ftir ttm stmcture or portion of sttucnire under 

consideiation as given in Ihble No. 23-H. 
9, B WindstagnatiaapRssuieatdiestandaidhei^ofSOfeetutetfoilhi 

Ihble No. 23-F. 
/ B Impoitance factor as set forth in Section 2311 (i). 

(e) Primary fhnmei and Systems. Hie primary frames or load-resisting 
system of every structure shaD be drsigncd for ihe ptessuies calculated using 
Fmmula(ll-l)and the pressure coeffrdents, C^of either Method 1 or Method2. 
In additioti, dcnign of the overall structure and its primary load-resisting system 
Shan conform to Section 2303. 

The base overturning moment for the entire tancture, or frv atqr one of its 
indvidual prim^ lateral resisting elements^ ihaU not exceed two thirds of the 

I dead-load-rcsisting moinent. m entire structure with a height-io-width ratio 
of 0.S or less in the wind dnec^ ud a maximum height of 60 ifeet. the 
combination of the effects of iqiliA and overturning may be reduced by one-third. 
The weight of earth superimposed over footings may be used to calculate the 
dead-load-resisting moment. 
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I 
1888EDITION 

1. Method^ (NornilfbrccMcthod). Method lifaiMbeusedfalfaetoigB 
of gabled ligM fiw iiid may be nial fe? my siniciHie. In the Noniul Rm* 
Method, the wind iwimea ihan be aisnmed 10 act aimttltaiipoi^y nmmal ̂  
eaieriormrfacet. For ineaaniet on loofc and leeward walls. than be evaluated 
at the mem iwrf hei^it. 

2. Method 2 (Pr^iecled Arm Method). Method 2 may be used hxi^ 
stnictme less thm200 tet in height eso^ those usiitg gabled rigid frames, w 
method inaybeusedinstabflitydetenainationi for any structme less thm200fiset 
high, b the PRgecaed Area Method, hofimntsl piestuies than be sssuined to act 
npm the ftn vertical prtgeeted area of the stnicture. and the vertical presimes 
Shan be assunied 10 act sifflultaneoiisly iqion the fiiO botizontal pngected area. 

(f) Dements ondCmnponealaorStmctiirea. Design vrindpressmes for ea^ 
•i».ii«wt«rfniiiH»mw«t«f«ttinr«mi»di«lHieilrtfnhinf<1&omFoniiiila(ll-l)and 
C.valnes from 1bbleN&23-H. and than be applied {mpendicular to the snrfaoe. 
For ontwaed acting forees the value of Cf shaD be obiaiiied from Ibbte No. 23-Gi 
based on the niem roof height atul apfdied fior the eathe height of the stnictin. 

far the more severe of the foUoadng 

1. The pTttiitrf c, values for dements and components 
acting over the entite tiibutafy arm of the ekment. 

2. The peeaaaresdetermiaedusiivC, values for local areas at discantimiities 
such as comers, ridges and eaves. These local pressures Shan be qtplied over a 
distance from a discrwitimiity of 10 feet or 0.1 times the least width of die 
structure, whichever is leu. , 

Ihe wind pressures from Subsections (e) and (f) need not be combined. 
(g)Opcn-fhuneTbwccs. Radio towers and otber towers of trussed construe- I 

tionsban be designed and constructed 10 witfastand wind pressures yedfied in I 
this section, multiplied by the shape factors set forth in ThMe No. 2341. | 

(h) Mbcellaacom Stractaras. Oreenhpuses, lath houses, agiicultural build
ings orfences 12 feet or kn in Might sbaO be designedmaccofdmcevnth Section 
2311. However; three fourths of 4^ but not less thm 10 pounds per square foot, 
may be snbstituied for q,inFormuls(l 1-1). Pressures on bed areas St diacontinH-
ities heed not be considered. 

(i) hnportanee Factor; A frctor of I.IS shan be used for ramtial frdlittes 
which must be safe and usable for emergency purposes after a windstorm in order 
to preserve the health and safety of the gmenl public. Such frcilities shaO 
include: 

1. Hospiads and other medical ftcOities having surgery or emergency treat-

2. Rremdpolicei 
3. Munk^ disaster operation and coomumieation 

deemed to be vital in emergencies. 
4. Buildings where the primary occupancy is for assernUy use for mote dim 

300 people. 
A fmtor of 1.0 shall be used for all other buildings. 

1» • 
1 
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insEpmoN 

"Kr 

WBUB Na 2M>--4MXIMUM ALLOWMLE DEFLECTION 
TOR STRUCTURiU. MEMBETO* 

WHOPMBMR 

mnminmaiintiuani 
tWIVflNOONUr 

OXJ 

uvetoaspuM 
nuMuoaD 

UX.« KAU 

Roof Member SenMiting 
natierorFloerMciiiber tO60 Loeo 

iJL. * Liveload 
DX.-Deadloid 
i: ° HoBtmi 
L = U^ofi 

lby1kUeNa2» 
r in MBe ania at deflecbaa 

TABLE Na BS^TBLUE OF "K" 
none 

STOL ItaataMid _ fmrntm STOL 

IB OB P-IB(AVMJ/>0.6 0 

r it lumber having a noafliBe coamn of ten than 16 
taM&ation and aied under dry ceadhidnt of nie nch at in covtnd 

iSee alto Section2609. 
A'. 
A, - Aieaof 

peicM at tiine of 

TABLE Na BS^WIND BTAGNATKm PRESSURE AT 
STANDARD HBCUa OF SO FEET 

Batiewiiidtpeed(iBfb)> 70 90 100 110 120 
fteinueftDjf) 13 17 21 26 31 37 1 

(Wind tpeed finm Seetian 2311 (b). 

TABLE Na BSO-COMBINED HEIOHt, EXPOSURE AND OUST 
FACTOR C0BFFICIENT(CJ_ 

NaaNrnMNtMRAQi 
iMLOFaBMamn 
Moun.Mncr EaP««*BC exposuMt 

0- 20 IB B7 
20-40 IB 
40- 60 1.5 1.0 
60-100 1.6 I.I 

lOO-ISO 1.8 1.3 
130-200 1.9 1.4 
200-300 2.1 1.6 
300400 2.2 1.8 

las 
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•t n 

tMt UNIFORM BUILOINQ CODE 

tmieniiKOR 
MRTIMBaOP 66K6rncn dfMCTM 

1. hiiuiuy fanes Md Mdtad 1 (Nonul face netted) 
BUIt: 

VndMidenn 
Leewsfd wiU 

Roob': 
pcepeadieuler 10 lidfe 

Leewsid iDof or ftat iDof 
Vndwsidiocf 

lets Asa Z12 
Slope 3:12 nieate 

9:12 

P^nwart 
O.Soanrani 

O-lootwaed 

0-7aoi«md 

0.9oat»Bid 

Slope 9:12 to 1^12 
Slope >12:12 

Wndpenlleliofidsesad 
itaiDoCi 

or 
0.3iaMaa 
•0.4n«aid 
0.7ia«aid 

0.7oimnd 
Mated 2 Otejected ma nednd) 

SncweedOllBaoriees 
inteigla 

SmaoRsowerdOfet 
iobeialit 

Uhoriiootalaay 

Kdhemootalaay 

Co terisooial ptejecied ana' 0.7«p««d 

- -• fri mill Hill 1 
IJimnid 
l.leotend 
l.6aat«nd 
1.3ia«nrior 
outaieid 

Opeosncinet 
Pmpeci 

IJimnid 
l.leotend 
l.6aat«nd 
1.3ia«nrior 
outaieid 

Roofelenenit 
Fiyloecd wniLOiies 

Slope<9:12 
Slope 9:12 to 12:12 

Slope>12:12 

l.loofwnd 
i.lootwnder 
O.SiDWBfd 
l.loutwartor 
iomtd 

Open flracmvcs 
Slope<9:12 
Slope 9:131012:12 

Slope>lll2 

1.6onwnd 
I.6oonnnlor 
(LSinwart 
I.6oatwaidar 
l.linmd 

(CMUmntd) 
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\s 1*7 

* 

igSSEOmON SMI 

mtweiumon 
nMnttmoF Wit in iWii e^aneiM 

). Local aieat at tWUlcometi 
Canopies or ovcrfwDgt at ae«et 

oridEcs 
Roof ridges at ends ofbaildlags 

or cawet and roof edges « 
building oorws 

Eaves oriskes whtaont ombangs 
away Item bniMiagoemers 
sad ridges away fiom ends 
of building 

Add 0 J to otmurd or npward 
C.teappraprianlocatien 

2.0auiwsrd 

2.8npwanl 

3.0npwssd 

3.0iipwarf 

4.aian^^a^ Sqnan or rectangular 
Heoutgonal or octagonal 
RouDdoreUipticd < 

l.4anydireciidn 
l.laaydhaction., 

l9:SaaydiiKiian 
5. Opea-ftanetdwcn" Sqnan and nctaagnlar 

Dii«onal 
Nonaal 

Uangolar 

4.0 
3.6 
3.2 

6. DMcrAoeetKBiaa 
(tiKfaaaladdcn. 
oonditit. tights and 
devators) 

Cytindricalnemben 
2 Inctes or less in danettr 
bmlinetes in diameter 

natorangolarmeaibcn 

1.0 
0.8 
IJ 

7.SigBi.flasnict. 
li^i^olcSo 

1.4tnydrectian 

net n additiaiial onwanl C. CKKV 
•flbenicdlDrdaigB. Fndefiaiiioa 

•Fv ooe noiT or tte top tnry of nohiiiarjr opea I 
of 0J ilun be nted. nott critiGtl ennbiiiiti 
ofopeatlimneteeSectto23II (0. 

>Ucei ptenmitatU apply owadutaawfroB the ditoqaiiniity of lOfeeiorO.l tinea the 
least widtii of tin iBttciBR. wfaicbevcr b imaUcc 

*Vnd pmniieiiliail be applied to the total oonnal prqeeted area of aU the eiemeiia of ooe 
tee. Tbe foms dull be atmned to an panlld to wind tociioB. 

*fbeion for cylindrical eienaitt are two tltiidt of thote fbr flat or angular elcneiia. 



C- «L 

% aM.SM IMFORM BUILOmO CODE 

TABLE Na2M 
BEISMC ZONE FACTOR Z 

1 la ea a 4 
z o.o» O.IS OJO 0.30 0.40 

Hie nne lhall be dNennined Bon the ictsinic zone in Figine Na 2. 

lABlCNaZM 
SnECOEFFiaENTS* 

TfPt untmnem fMCtOti 
S, AtcHpnOewmtUtB: 1.0 

(a) A ndt-fike material cfaaneietiMd by a 
ter-wave velocity gieaierdBa 2 JOO feet per 

iPi 

(b) Stiff er deoM roU conditian when ibe Mil deptb 
it leu ibaa 200feet 

S, A aoil profile with dean or Biff Mil coaditiana. 1.2 
when the ioa depth eaceedi 200 feet. 

S» A aoil profile 40 feet or man ia deptb and 1.3 
cnntainiBgaMntbaa2bfcetofiofttomediunitiff 
day hot aotinaR than 40 feet cf Mfl day. 
A aoa profile contaiaiag man than 40 feet of aeA 2.0 
ehy. 

m» fcftwr rf.«ll l» ft— .rnrmm^ A,„ 1. 
locatkm whoe the MU ptopcrtiet Be not loam ia nffidcm detail to dettfiniiie the Mii 
pcaTde type Mil profile 5) thall be QMd. M peafae 5« need oM be assnined nakB the 
boiUag offieial dettnoiaeiibB Mil pnfile S« nay be pRMot it the ihe. or in tbe e¥eat 
ibB Mil profile 5«iif«abliilied by geoiechnicaldatt. 
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QQOeSCaKULIHNR 
SHEET / of 

W.O. MO -OiO - OOZ, 

TASK DESCRIPTION fkpUA/lffMRY TASK NO—C>^C>0 
PREPARED BY DEPT CXjO^Z-O DATE g^Ag?2> 

CLIENT/SUBJECT ' /t i ^<0 . 

MATH CHECK BY t>AtY^ 
METHOD REV. BY 

DEPT ^^ 
ncPT ^ZS> 

DATE_22Mlfl 
DAJEMzam. 

C06i2>t770^^-

SO/L: 
" ^F /VT^UiL 

^£?-^ « _ 
lAiArreR 'TXete. /$ JEXfsy^^. BLEV. 

^STtEL.: _ ji>o,coo 

-Xss««'v»g ^A//T wi-, ® 150 'y^\ 
CDI^QJ>{ET^ .:$r.c ~.:4joc>0 

m 

0 

BuC'f^CY okciK> 

2>ftflhh^0htAL 

^uAe> IS ._ 
IA/AUS Me, .I7.'L7^'CK 

Jvnt$4eh " ~7V«< 

BU^. IS -ZS^- o" 0<}tPE, 
M 'Sz/'O" lo'^<$ 

hi^-. cr^Sr^-i^CTi/f^B ^A?fiw«Arr^s a* 

® mis" ̂ fcio'X'^XdJ* (K''/4')'nH 

' .(iZ'Xz6'jCin')Cls''/^')' <jo'^ 

RFW 10-054)03/A-5/85 



I 
SHEET olM 

CLIENT/SUBJECT I W.O. N0-Qi3.&9i£i®3 

TASK DESCRIPTION S - TASK NO 
PREPARED BY CLQJS^ DEPT DATE 

METHOD REV. BY 

@ /S J>isrfi^7&b 
lo CoLuftf^ CF 3^, To 

_ . <TTk^ JldifsL OF 

- yissL//4]L Z B>^ J BOIKS. ^ COR/^RS. ^ ̂  NAi 

•i(z^->- zCsj " zz. tc 

lAl^, OF TS^'Pt^MNTf (^fTf Oisa^ * 

.< 

© _ 3 5oOA/il, ^ 1,5"^ 

SC/FSE T?^ (^m- d>OE/<SYT_^_ "= A 5"' 

& M'SC, I7^n£ (jSTA/F^, C^»</V5E, &7r. 

^sTfMArna — 

TcTTTkL lAji. CF .sm*4cruR^^ -=^ 

^o'iA.^FT F^RCJE. - - (D5H-^ 

a 

F.s, (ufurn^ " _ = O'l^. < i.o •'<» AIO SooS> jJ 

AuDbjABLE /\>t75^ F.S. = /.z 

• v,--k 

HFW 10-05-003/A-S/85 

P^B-y = ~«— = <^*20 J 



I 
% CLIENT/SUBJECT 

TASK DESCRIPTION 

1 
SHEET ^ 

W.O. wn fi[0'0PZ^ 
TASK NO P^rQO 

PREPARED BY /ZO,AJ^ HPPT 
MATH CHECK BY T^l DEPT DATE 
METHOD REV. BY DEPT QATE 

4^ 

AuenMSLe. 
___ ^€La^ ^KAiiXE 

V42S</A7€. A fooT IAJI^E. TOE, 
T7k^ j2rfUKTuf{B. .Ai^^f^^ Tne, 3iA^ . 

- - -- " 

mL. MI£ OT 
5o// 75 Cpvi^MLT 
BuofAKT" F^cE 

^L. J.' 

<>r <Sb/iL "BioCM' Af^ou^ f^r/^'\E7^p. ToE 

^2 [cio^^')(i')J•>• zJ}io')(zi. izi %y = Wo" 

P.5. (u/i/rn = — - i.oz 1,2. .»=> 7;?^ /.s i^,te.'^E 

^•z.[(io^(n'yi.s'^-h zJ^oXzidOs^JJ(.m - 2( 

RFW 10-05-003/A 
K5.(Cft./FrJ -
-003/A-5/B 

•= (.13:^1.2.- CofTp^ceL )^VFZ.of/ 
F.5.. ^ 



CLIENT/SUBJECT 
0 

I 

TASK DESGRIPTION 
PREPARED BY ncPT DATF ^7^6 

SHEETjiLof 
w.o. NO J2-i££23rLCX2 

OVGO 

MATH CHECK BY. DM DEPT. DATE. 
METHOD REV. BY MAA OPPT DATE 

TS'E SCAB l^J/PE 

/ - \ - x^zi.k. 
r=:5.(ufifFrJ ^ ' 

(: 
rz ' ypt 

K£. (uPuFy = •««* „ 

lAJ>i^7eE^^. 

/.e 7 

PfUCH A^TfOtMU 1E>0ZA\/9^OA 75. ><<AOIAJ <£¥4^t/<r7Fo^. | 

AMOR^ i^EAs>obJftBiJE uAhm /PF U5^ CA/4 ^6 /fe>v/'ixF^ B4S/. 
Oi^eR j^lLE A J'O ciK 

I 
I 

^wsr/mc^T/oi^ a^tf^ A P7^':^. l'O f/4snBAP or- /.2 _ /^ 
F^Ai^ /A/ TWfe Ca^SSff^lATfSiE. AffPc^ T^A/ 
2^/?yNk^ -7^^ - ACTUAL^ Co^irof^s - ")^T 
(jOf^rRiBoiTE, 75 7^ ZfES/ST^AjqE CF^ Bt/vyA*^ Bt/r 

tJerr-/f^ClMpSh TTfe "CS^^C^ZXr/oAJs /MduJ^ Aj^/E^rJE I 
^|^t^JS:B^ ^rik. Af^ 7?fe i}t«4AZ3 ^/^AJ • 

/4Aif> Ifk Aoe^J^ f^EATTc. /(Esosa^ 
Sy^Tfevf /^^Tfi/UJEh 2>/R'/^ ChNsrRtrc7?c^ GF y^k "SrAt/cTURB,. I 

<!2ePfJClJJSfO^ I 

RFWii 

>4 -T^E ^Ld3 h^' AJtAS lA)HL BE. A^CC/^P ̂  
-fkR/AlET^R. fF 17^ ^r^^CTt/RE 75 ^fe3sr BoTo/^MT" T^es 
N 5CV/. . . 



I 
% CLIENT/SUBJECT CiO > 

pEaacFscocuJMTs 

• 
I 

TASK DESCRIPTION 

PREPARED BY CGA/^ DEPT_ DATE TJ iW6,7^ 

SHPPT 5^ 

w.G. N0.^iafi9r.ejfil-5P2. 
TASK NO 

MATH CHECK BY 
METHOD REV. BY 

DEPT 322 DATE 'g 111 1^3 
nPPT D^tO DATE 

Sa:^ J/dals \kRpcAL^ 
^MS Bec4t4^ ^ /£Aj<$7^ 75" 
(^z/le" '32^ 3'}). 

TesT' 
CY-O"M/'£« -^TTf/t) 

p« = ^ K Z 

//'// / y / /// ' ̂  / / •> 

- fir ' - 3.72 

A? - KrV a(' {•sXio)'-3.3?^ 

7^ = Ci.<z''/Q)(}.3i^ '=((ojX^^ 

<S<se JT — /4C7?\/£ n<]ES£itR^ ON &lPrY S7^i/C72>7^ 

53 

P 
SftTvr 

K." k^(X- ̂  ̂  ®.i 

•= I. f Xr L 

XlZ%){3.}^) =^Zo7^ 
RFW 10-05-003/A-5/U 



CLIENT/SUBJECT \ icckct 
TASK DESCRIPTION 

I 
SHEET_^ol.^j^ 

W.O. NG-tii^^boio^^SF 

PREPARED BY DEPT ^ZiQ DATE^^ A^6 
MATH CHECK "v DEPT 2^ DATE 
METHOD REV. BY DEPT C>HZO DAT¥ 

lisr O^E ITT' - fuu.0F I 
OF 0u>s, Acr/A^ As 

V^f CF JMALL' I - - - - - • 
^ FRoM Fiy&h • 

^ - /y 
IS- ^ us- -

I 

y^sr cAsa, zizfr — Aap^ FAFTTH -^ess. ^ ^T^Si'cTz^y^^ 
iMiiy loF a= uMu- As /M CAse^Jor: 

wJt = uS[ -f-l^;^ ^ /.oz 

/W=-^ = 

I 
I 

HFW 10-05-003/A-5/85 I 



CLIENT/SUBJECT 1^5 
H T A npe/^BIBYI/%AI ^ 

SHFPT 7 of 3<^ 
W.O. MO OV^gj^^OlO-^'Z, 

TASK DESCRIPTION ^ TASK NO iPLQO 
PREPARED BY L^jJ^ QEPT ^?JC> DATE 7.1 
MATH CHECK BY- nFPT ^ZC DATE__&JtaJSi 
METHOD REV. BY HAA DEPT. OYZO DATF £/r.7/ • 

I 

: -TgfT 6<gg-iZC, 

PoR. ST^f^crt^Res AJOT APFGZT^ ©/. /V/A^ 
ficTcRRh UAt>5> JRE,-<:h<^T^ mcRi U ^- i-iJ> ± i-lL 

D L jRje. 7^ leAS^ Mi> LIVE, Z^a4is. 

^A^£. CASE JC Cc>R7Rel^, JjyfE LoAiifAis ^ LJoy A pic7i>R 
/AT T1^ 4/^ ~r^ fbme/LA BECCH^S U= I'^h. 

Af^t> TOR MoAi&^ns, f^u " 

Z:«s.t^A/ '^1. 

(D JsBui^E \z" TTICK MJALL y= lz'-Z"-,5'^ '?5-

7-^7 54 , _ ./liA 
.- '07^ 'A AZ^hc 

.©7^ - 54EAK 'SrrR»^S7^ e>F C^CR£-7^ 

(£) J^BmRMf/sJE fkBXuRAL. (ZiFAary -Secr^oA/ ^ 

_ /W?\ ..1^ (/2"3(^'7 5**3^ 

RFW 10-05-003/A-5/B5 



CLIENT/SUBJECT 
TASK DESCRIPTION 
PREPARED BY DEPT DATF ^7^ 
MATH CHECK BY_J^6ddL_ DEPT DATE 
MEtHOD REV. BY DEPT. DATF fyr.7/< 

SHEEt B oi 
W.O. NO 

A -e^.eq 

T^^UElKeXuRw. I V.^/ 
<S> ^Tiem/f!E.MsA ST^SML. JYIH 

_7 

^ fv - - _ (60,CCO _. ^ 

<3^/ 

0,33 /^ 

•Al) 

/A/ 75^5 -7?^ /^AA/. 55?^?^ /.? -7t/.5T y?Mt^ 
£>}^ 77^ sresL^, A £e 

CjPAi^(2:O^^S^ f^K 

^AL. hes/^SA) 0 

(D Assc/Ate i3"miCK mc </ ^ 

Cf) Mff4r S^R. -="> (:s7)oIx'^,<;) = .cr!'^'^^ ^ ^ Q^ 

(J) FI^. CA«4o7y p 

-"=• k, - ~ = 4A? 

(DI (HHii 
-Zo^aOnR: 

'' ^5dP,<QOO •• .'iz'^% '=• 

RFW 10-OS-003/A-S/8S 
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I 
—p I f\( n SHEET_rLof=^ 

CLIENT/SUBJECT 1 feCW<ajJ.^J=)^ Q"? , W.O. Mf> Q \ ̂  ^ O iO " Q02> 
TASK DESCRIPTION S=_ ^ TASK NO OZ^<P 
PREPARED BY DEPT__2Z^2 DATE-22A^i22" 
MATH CHECK BY "DiM^ DEPT 3LC DATE—SgjQBS 
METHOD REV. BY DEPT DATE. • © IZIZJEX. O^fj^ary \ P._•=• ./5i^ 

^ = 'S-ff •= = ^-5^ 
^ "= ^ ,^5 "^ 

-;-

^ TUT iF 7^ 

l^/'IFfCA:. IAMLLIS c/SE-h, Mv. if^ouNT cw 

N4fCM ft> A^ereT'i^-^ is> /^ p CF 

A fi/L^ ^ TSMz^ /A/ , 759fe f^/Al/Afi//^ 

/T&U?.-/57Sft!L ^ ̂ 3^^OF "Fk. 

Coo-^) ((2")(l^') - ^ ,'zn FiiiE, 
Of 77^ lAMUU 

f^gweiAy/A/s IP^TRiAu Ris^^Lrb> /f^j>ic^€S TTkr TJfe /^'''' 
M>u^ /?5o\/(2>e /^EsvsTsWce XA© REQU^FSS 

/W AmutTT^^ Tfkt^ 7^ A/ifhjt/viu^ 

o F^OAO lXa.E. >4-7^ 0V?s € ^ " \M/^ICAUJ/ 
7^*CM ThClE. OF Tf^ UMLL^ 

RFW 10-05-003/A-5/85 



I 
eUENT/SUBJEGT \ GP 

SHEET 'O of 
W.O. N0_SAB22S2-Oi2-l^K-

TASK DESCRIPTION 
PREPARED BY DEPT 9?^ DAtF ?7 
MATH CHECK - DEPT 

TASK NO 

METHOD REV. BY DEPT. 
DATE 

o9zo DATE DEPT DATES^O: 

t\(>Kl^^T7AL /A/ l\J4UJ^ 

10 

B0TT6M SLAB 7^ 

A/cre ? niie 31^ 4*i£> 
Sf^oM<$ .,.aJAs S^/ 
Tfe f=2.gxi//54C J^o^fSfoN S 

/A7 AC.T :3lB-e'=f 

C^ss ^ 5^7roAj 

.. _ 1 
^/A/, «<77p i^(2r. to 
s^tf^ ^ ,ooZ • 

tfiF ST^eL ^ 

^ / 2-M 
fkK (f- pr f/f.'- 7^ = .^es:^ 

F^R, TZOO , , My€/^ 

t^e ''^y 3AR^<£ \Z' 7^ 
—— —V ^ • 

% 

RFW 10-05-003/A-S/8S I 



I 
% 

mmtrn^^ oBoewosjiMin 

CLIENT/SUBJECT 
TASK DESCRIPTION 
PREPARED BY DEPT S^S. DATE VI 

SHPPT 11 »f 36 
W.O. NO 0tg>0<32 

TAglfMO Ot«0^ 

MATH CHECK BY. DEPT ^7^ DATE_22JS£1 
METHOD REV. BY DEPT ^ DATE 

P 
I 

Sije> .... 

// 
1-^. 

OF SUB Aif^ J=tyBX> 
—SUB is "of^ -uus " 2>cs«W fi/Rfbse£, 

T^A^/ifS/f7S-S7^>lAfsF^^F^ F^/V7 IAJAU. TO S^AB 
MB jtjcr ihJcuAl MB NOT INCuA^h . V . 
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AMERICAN NATIONAL STANDARD A58.1-I982 

Table 2 
Minimum Unifoimly Distributed Live Loads, LQ 

Occupancy oi Us 
Live Load 
dbf/ft') Occupancy or Use 

Apartments (see residential) 
Afhiories and drill rooms 150 
Assembly areas and theaters: 

Fixed seats (fastened to floor) 60 
Lobbies 100 
Movable seats 100 
Platfonhs (assembly) 100 
Stage floon ISO 

Balconies (exterior) 100 
On one- and two-famQy resideiices 

only, and not exceeding 100 ft' 60 
Bowling alleys, poolrooms, and 

similar relational areas 75 
Corridors: 

First floor 100 
Other floors, same as occupancy 

served except as indicated 
Dance halls and ballrooms 100 
Decks (patio and rooO 

Same as area served, or for the 
type of occupancy accommodated 

Dining rooms and restaurants 100 
Dwellings (see residential) 
Fire escapes 100 

On single-family dwellings only 40 
Garages (passenger cars only) 50 

For Uucks and buses use AASHTO* 
lane loads (see Table 3 for con
centrated load requirements) 

Grandstands (see stadium and arena 
bleachers) 

Gymiiasiums, main floors and 
balconies 100 

Hospitals: 
Operating rooms, laboratories 60 
Private rooms 40 
Wards 40 
Corridors above first floor 80 

Hotels (see residential) 
Libraries: 

Reading rooms 60 
Stack rooms - not less than § 15b 
Corridors above first floor 80 

Manufacturing: 
Light 
Heavy 

Marquees and canopies 
Office buildings: 

File and computer rooms shall 
be designed for heavier loads 
based on anticipated occupancy 

Lobbies 
Offices 

Penal Institutions: 
CeU blocks 
Corridors 

Residential: 
Dwellings (one- and two-family) 

Uninhabitable attics 
without storage 

Uninhabitable attics 
with storage 

Habitable attics and sleeping 
areas 

All other areas 
Hotels and multifamily houses 

Private rooms and corridors 
serving them 

Public rooms and corridors 
serving them 

Schools: 
Classrooms 
Corridors above Hrst floor 

Sidewalks, vehicular driveways, 
and yards, subject to truckingt 

Stadium and arena bleachers^ 
Stairs and exit ways 
Storage warehouses: 

Light 
Heavy 

Stores: 
Retail 

First floor 
Upper floors 

Wholesale, all floors 
Walkways and elevated platforms . 

- (other than exitways) ';* 
Yards and terraces (pedestrians) 

Live Load 
(Ibf/ft^) 

125 
250 
75 

100 
50 

40 
100 

10 

20 

30 
40 

40 

100 

40 
80 

250 
100 
100 

125 
250 

100 
75 
125 

60 
100 

*Anierican Association of State Highway and Transporution Officials. 
tAASHTO lane loads should also be considered where appropriate. 
|For detailed recommendations, see American National Standard for Assembly Seating, Tents, and Air-Supported Structures, ANSI/ 
NFPA 102-1978. 
§The weight of books and shelving shall be computed using an assumed density of 65 lb/ft* (pounds per cubic foot, sometimes 
abbreviated pcO and converted to a uniformly distributed load; this load shall be used if it exceeds 150 Ibf/ft'. 
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Table 3-2 Rejhforcing Bars 
Nominal Dimensions' 

Bar Size 
Designation 

No. Grades 
Weight 
(lb/ft) 

Diameter 
(In.) 

Crbsfr'Sectional 
Area (in.®) 

3 40. 60 0.376 0.375 0.11 
4 40. 60 0.668 0.500 0.20 

. . — A 

6 40, 60 1.502 0.750 0.44 
7 60 2.044 0.875 0.60 
8 60 2.67 1.00 0.79 
9 60 3.40 1.128 1.00 

10 60 4.30 1.270 1.27 
11 60 5.31 1.410 1.56 
14 60 7.65 1.693 2.25 
18 60 13.60 2.257 4.00 

* The nominal dimensions of a detonned bar 
per iooi as the deformed bar. 

are equivalent to those of a plain round bar having the same weight 

Fig. 3-25 
Stress-strain curves for 
reinforcement. 

0.01 0.02 0.03 
strain {inJin.) 

0.04 0.05 

The ASTM Specifications for reinforcing bars define the yield strength as the 
stress at a strain of 0.005. ACI Sees. 3.5.3.2 and 3.5.3.4 to 3.5.3.6 define the yield 
strength as the stress at a strain of 0.0035. This is done because concrete crushes 
at a strain of roughly this value, and when b^ are used in compression, as in 
columns, a strain of 0.005 may never be reached. As can be seen from Fig. 3-25, 
the 0.005 strain yield strength often exceeds the 0.0035 yield strength for high-
strength bars. Thus yield strengths determined in accordance witht the ASTM 
Specifications may be higher than those allowed by the ACI Code. 

Figure 3-26 is a histogram of mill test yield strengths of Grade 60 reinforce
ment with a nominal yield strength of 60 ksi. As shown in this figure, there is a 
considerable variation in yield strength, with about 10% of the tests having a yield 

• 
Sec. 3-8 Reinforcement 73 I 
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Table A-6 Cfpss-Sectional Areas, A,, tor Various Combinations of Bars (in.')* 
A B 

No. of 
Bars 

Bar 
No. 0 5 

Bar 
No. 1 2 3 4 5 

2 
3 

• 
5 

0.20 1.20 
0.40 1.40 

4 0.60 1.60 
0.80 1.80 
1.00 2.00 

0.31 0.42 0.33 0.64 0.73 
0.31 0.62 0.73 0.84 0.93 

3 0.71 0.82 0.93 1.04 1.13 
0.91 1.02 1.13 1.24 1.33 
1.11 1.22 1.33 1.44 1.33 

1 
2 
3 
4 

0.31 1.86 
0.62 2.17 

5 0.93 2.48 
1.24 2.79 
1.35 3.10 

0.31 0.71 0.91 1.11 1.31 
0.82 1.02 1.22 1.42 1.62 

4 1.13 1.33 1.33 1.73 1.93 
1.44 1.64 1.84 2.04 2.24 
1.73 1.93 2.13 2.33 2.33 

1 
2 
3 
4 
5 

0.44 2.64 
0.88 3.08 

6 1.32 3.52 
1.76 3.96 
2.20 4.40 

0.73 1.06 1.37 1.68 1.99 
1.19 1.30 1.81 2.12 2.43 

3 1.63 1.94 2.23 2.36 2.87 
2.07 2.38 2.69 3.00 3.31 
2.31 2.82 3.13 3.44 3.75 

1 
2 
3 
4 
3 

0.60 3.60 
1.20 4.20 

7 1.80 4.80 
2.40 3.40 
3.00 6.00 

1.04 1.48 1.92 2.36 2.80 
1.64 2.08 2.32 2.96 3.40 

6 2.24 2.68 3.12 3.36 4.00 
2.84 3.28 3.72 4.16 4.60 
3.44 3.88 4.32 4.76 3.20 

I 

3 
4 
5 

0.79 4.74 
1.38 3.53 

8 2.37 6.32 
3.16 7.11 
3.93 7.90 

1.39 1.99 2.39 3.19 3.79 
2.18 2.78 3.38 3.98 4.58 

7 2.97 3.37 4.17 4.77 3.37 
3.76 4.36 4.96 3.36 6.16 
4.33 3.13 3.73 6.33 6.95 

2 
3 
4 
5 

1.00 6.00 
2.00 7.00 

9 3.00 8.00 
4.00 9.00 
3.00 10.00 

1.79 2.58 3.37 4.16 4.95 
2.79 3.38 4.37 3.16 3.93 

8 3.79 4.38 5.37 6.16 6.93 
4.79 3.38 6.37 7.16 7.93 
3.79 6.38 7.37 8.16 8.93 

1 
2 
3 
4 
5 

1.27 7.62 
2.54 8.89 

10 3.81 10.16 
3.08 11.43 
6.33 12.70 

2.27 3.27 4.27 3.27 6.27 
3.34 4.34 5.54 6.34 7.54 

9 4.81 3.81 6.81 7.81 8.81 
6.08 7.33 8.08 9.08 10.08 
7.33 8.33 9.33 10.35 11.33 

1 
2 
3 
4 
5 

1.36 9.36 
3.12 10.92 

11 4.68 12.48 
6.24 14.04 
7.80 13.60 

2.83 4.10 3.37 6.64 7.91 
4.39 3.66 6.93 8.20 9.47 

10 3.93 7.22 8.49 9.76 11.03 
7.31 8.78 10.05 11.32 12.59 
9.07 10.34 11.61 12.88 14.13 

•For directions on how lo use this tatile, see Table A-4, footnote b. 
Source: Based on a table from Ref. ^11; used with the permission of the Amsiican Concrete Institute. 
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Table A-7 Areas of Bars in a Section 1 ft Wide (in:'/tt) 

Table A-8 Limiting Values of 6'la for Checking if Compression 
Steel Yields* 

f, (psi) 

n (psi) 
f, (psi) £4000 5000 6000 6000 

40,000 0.636 0.675 0.720 0.831 
50,000 0.500 0.532 0.567 0.654 
60,000 0.365 0.388 0.414 0.477 

•H 7a exceeds the values given in this table, the compression steel will not yield before laHure; calculated using 
Eq. 5-7. 
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Table A-9 Minimum Effective Beam Depth, d (in.), to Provide 
Development Length Required for Vertical Stirrups a 2500 psi)* 

S{ 

Stimjp Bar Size 

L(psi) No. 3 No. 4 No. 5 

90° hooks with or without iiars inside the hook and 135° 0-180° hooks 
without ban inside the hook (ACI Sec. 12.13.2.1) 

40.000 
60.000 

40.000 
60.000 

11.3 
14.3 

14.0 
18.0 

135° or 180° hooks with tnrs inside the hook (ACI Sec. 12.13.2.3) 

11.2 
No mmimum emixdiiient 

13.9 

Table A-10 Basic Tension Development Length. Igp (in.)* 

= (db ^ (factors in ACI Sees. 12.2.3 and 1.2.4)° 

n = 3000 psi 4000 psi n = 5000 psi 6000 psi 

Bar Bottom Top Bottom Top Bottom Top Bottom Top 
No. Bar Bar Bar Bar Bar Bar Bar Bar 

f,= 60,000 psi, normal-weight concrete. bars spaced < 6 in. 
3 12(9) 13 12(9) 13 12(9) 13 12(9) 13 
4 12 17 12 17 12 17 12 17 
5 15 21 IS 21 15 21 15 21 
6 19 27 18 25 18 25 18 25 
7 26 37 23 32 21 29 21 29 
8 35 49 30 42 27 38 24 34 
9 44 61 38 53 34 48 31 43 

10 56 78 48 68 43 60 39 55 
11 68 96 59 83 53 74 48 68 
14 93 130 81 113 72 101 66 92 
18 121 169 104 146 93 131 85 119 

/.= 40,000 psi. normal-weight concrete. bars spaced < 6 in. 
3 12(6) 12(8.4) 12(6) 12(8.4) 12(6) 12(8.4) 12(6) 12(8.4) 
4 12(8) 12(11.2) 12(8) 12(11.2) 12(8) 12(11.2) 12(8) 12(11.2) 
5 12(10) 14 12(10) 14 12(10) 14 12(10) 14 
6 13 18 12 17 12 17 12 17 

'Values given in paremtieses are to be used with factors in ACI Sect 12.2.3 and 12.2.4. 
'Lengths must be multiplied by laetors in ACI Sec. 12.2.3 and 12.2.4. Resulting length to be not less than 12 in. 
except in computation of lap aplioes by ACI Sec. 12.16 arid development of web reintoroement by ACI Sec. 12.13. • ' 16.8 

21.8 

16.7 

•Values based on dear cover of 1.5 m. on compression suiface of beam. 
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Table A-11 Basic Compression 
E)eveiopment Length, imx (in.)* 

€a=^ iaac ^ (tsctors In AC! Sec. 12.3.3) 
n (psi) 

Bar 5000 psi 
No. 3000 4000 and up 

/, = 60.000 psi 

3 8 8 8 
4 11 9 9 
5 14 12 11 
6 16 14 14 
7 19 17 16 
8 22 19 18 
9 25 21 20 
10 28 24 23 
11 34 27 25 
14 37 32 30 
18 49 43 41 

/, = 40,000 pst 

3 8 8 8 
4 8 8 8 
5 9 8 8 
6 11 9 9 

•Lengths may be reduced H excess reirtorcemem is anchored or if the splice 
is enclosed in a spiral. See AC! Sect. 12.3.3. Reduced length shall riot be less 

I B in. 

Table A-12 Basjc Development Lengths 
tor Hooked Bare, 

(di, = (u, ^ (factors in 12.5.3)' 
Normal-weight concrete, /, = 60,000 psi 

Standard 90° or 180° Hooks 

n (psi) 
Bar 
No. 3000 4000 5000 6000 

3 8.2 8(7.1) 8(6.4) 8(5.8) 
4 11 9.5 8.5 8(7.8) 
5 13.7 11.9 10.6 9.7 
6 16.4 14.2 12.7 11.6 
7 19.2 16.6 14.9 13.6 
8 22 19 17 15.5 
9 25 21 19 17.5 
10 28 24 22 20 
11 31 27 24 22 
14 37 32 29 26 
18 49 43 38 35 

32. 

•e^ is defined in Fig. 8-l2a. The development length ot a hook. t„. is the product 
of from this table (using values in parentheses wrhere they exist) and factors 
relating to bar yield strength, cover, presence ot stirrups, and type of concrete given 
in ACI Sec. 12.5.3. The resulting length shall not be less than the larger of 8 
bar diameters or 6 In. 
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I / 

1.2 

I 

Flexure 1.2—Coefficients for rectangular sections without compression 
reinforcement 

33 

o > c 
T 

Ku »• fc«(l-.59«) 

Ou "•fy(l -.59«)/l2,000 

A, -
d d 
^^•'0.85 F n ^ 

Kg 

• I - 2<' 
bd*/12,000 

A, in square inches and 
Myis in ft - kips 

*4,000 
Cll 

it 
40,000 fy« 50.000 <^-6Qjp00 fy« 80,000 

C/j O/j 1 i\u 
P P Oy p Oy p «y 

'd 'd iy 

.020 71 .0020 2.96 .0016 3.71 .0013 4.45 .0010 5.93 .028 .024 .988 

.030 106 .0030 2.95 .0024 3.68 .0020 4.42 .0015 5.89 .042 .035 .982 

.060 141 2.93 .0032 ?,66 .0027 4,J9 5.86 .056 .047 .976 

.050 175 2.91 .0040 3.64 .0033 4.37 .0025 5.82 .069 .059 .971 

.060 208 .0060 2.89 .0048 3.62 .0040 4.34 .0030 5.79 .083 .071 .965 

.070 242 .0070 2.88 .0056 3.60 .0047 4.31 .0035 5.75 .097 .083 .959 

.080 274 .0080 2.86 .0064 3.57 .0053 4.29 .0040 5.72 .111 .094 .953 

.090 307 .0090 2.84 .0072 3.55 .0060 4.26 .0045 5.68 .125 .106 .947 

.100 339 .0100 2.82 .0080 3.53 .0067 4.23 .0050 5.65 .139 .118 .941 

.110 370 .0110 2.81 .0088 3.51 .0073 4.21 .0055 5.61 .153 .130 .935 

.120 401 .0120 2.79 <0096 3.48 .0080 4.18 .0060 5.58 .167 .142 .929 

.130 432 .0130 2.77 .0104 3.46 .0087 4.15 .0065 5.54 .180 .153 .923 

.140 462 .0140 2.75 .0112 3.44 .0093 4.13 .0070 5.50 .194 .165 .917 

.150 492 .0150 2.73 .0120 3.42 .0100 4.10 .0075 5.47 .208 .177 .912 

.160 522 .0160 2.72 .0128 3.40 .0107 4.08 .0080 5.43 .222 .189 .906 

.170 551 .0170 2.70 .0136 3.37 .0113 4.05 .0085 5.40 .236 .201 .900 

.180 579 .0180 2.68 .0144 3.35 .0120 4.02 .0090 5.36 .250 .212 .894 

.190 607 .0190 2.66 .0152 3.33 .0127 4.00 .0095 5.33 .264 .224 .888 

.200 635 .0200 2.65 .0160 3.31 .0133 3.97 .0100 5.29 .278 .236 .882 

.210 662 .0210 2.63 .0168 3.29 .0140 3.94 .0105 5.26 .292 .248 .876 

.220 689 .0220 2.61 .0176 3.26 .0147 3.92 .0110 5.22 .305 .260 .870 

.230 716 .0230 2.59 .0184- 3.24 .0153 3.89 .0115 5.19 .319 .271 .864 

.240 742 .0240 2.58 .0192 3.22 .0160 3.86 .0120 5.15 .333 .283 .858 

.250 767 .0250 2.56 .0200 3.20 .0167 3.84 .0125 5.12 .347 .295 .853 

.260 792 .0260 2.54 .0208 3.17 .0173 3.81 .0130 5.08 .361 .307 .847 

.270 Alt .0270 2.52 .0216 3.15 .0180 3.78 .0135 5.04 .375 .319 .841 

.280 841 .0280 2.50 .0224 3.13 .0187 3.76 .0140 5.01 .389 .330 .835 

.290 865 .0290 2.49 .0232 3.11 .0193 3.73 .403 .342 .829 

.300 889 .0300 2.47 .0240 3.09 .0200 3.70 .416 .354 .823 

.310 912 .0310 2.45 .0248 3.06 .0207 3.68 .430 .366 .817 

.320 935 .0320 2.43 .0256 3.04 .0213 3.65 .444 .378 .811 

.330 957 .0330 2.42 .0264 3.02 .458 .389 .80S 

.340 978 .0340 2.40 .0272 3.00 .472 .401 .799 

.350 1000 .0350 2.38 .486 .413 .794 

.360 1021 .0360 2.36 .500 .425 .788 

.370 1041 ,„7.S379.. .514 .437 .782 

1. Wlten hf / d ̂  a/d. Mam It detlgnM at rtetangular taction; whan hf / d <a/d, M—n It datlgnad at a T taction 
(Sao Fiaxura 2). 

2. Valuai ot p aOova uppar tolld Una ara for parcantagot tmallar than p mln., p min. = 200/fy. Sao taction 10.3, ACI 318-71. 
3. Valuat of p Mlow lowar toild Una would axcaad p ma*. • 0.75 For valuat of p„^, taa valuat of (P^ - 0.75 Pf» max. 

in Flaxuro 2. Sao Sactlen 10.3.2. ACI 318r71. 
4. For daflactlon taa Saetlon 9.5 ACI 318-71 and "Oaflactlon" ciiaptar in thit liandbook. 
5. Cfwelc for Crack Control whara fy >40,000 Saa Saetlon 10.6. ACI 318-71 and undar cnaptar "Ralnforcamant" In 

tfilt Itandbook. 
8- Tha capacity reduction factor 0 • o.ig hat boon Included In the Ubia valuat. 
7. For use of tnit Table, taa Flexure Examplat 1 to 10, 15, 16 
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Ch. 87 The'Tuialysis of S^caily li Structures 

Example 8-4 

Draw the shear and moment diagrams for the beam shown in Fig. 8-8a. 
El is constant. Neglect the effects of axial load. . 

Solution 
Principle of Superposition. Since wal load is neglected, the beam is 
indeterminate to the .second degree. The two end moments at A and B will 
be considered as the redundants. The beam's capacity to resist these mo
ments is removed by placing pins at 4 and fi and the principle of superposi
tion applied to the beam. Fig. 8-8b. 

Compatibility Equations. Reference to points A and B. Fig. 8-8b, re
quires 
(r + ) 0 = W, + (1) 
(1 + ) (• = W/, -I- MAOBA + MBUBB (2) 

The deflection coelTicicnts will be computed using the method of virtual 
work. The beam's .v coordinates and internal moments are shown in Fig. 
8-8c through e. 

For 6A we require application of the real loads. Fig. 8-8c, and a virtual 
unit couple at A. Fig. K-K</. Thus, 

BA 
Mntj, 

El 
291.67 

El 

•cLx -

83.3.^ 
^ £/ 

(i.>vi - jtrKi -
n 

10 (5X2)(.isX2)dX2 
EI 

375 
£/ 

314 

"iiiiiiii 

•I iiimiii 4 
nil n"i 1111 

jiiK^niiii 

<=TJ) 

Fig. 8-8a,b,c,d,e 



8^ 8.3 / Method of Coosistent Oispioi 

For we require application of the real loads. Fig. 8-8c. and a virtual unit 
couple at B, Fig. 8-8e. Thus, 

(?i, = 2 Mme 
EI 

dx • (15*1 -
•'0 £/ •'0 

(5JC2)(1 -i0X2)^2 
EI 

125^ 166.7 
EI EI 

291.7 
EI 

For OM we require application of a real unit couple acting at A. Fig. 8-8d, 
and a virtual unit couple acting at A, Fig. 8-8d. Using the xi coordinate, 
since it is easier to integrate, we have 

(^2)'dX2 
CtAA = 

EI 
•dx = 

EI 
6.67 

EI 
In a similar manner for a^. Fig. 8-8e. we have 

OtBB = 
£/ 

•dx = ^ 6.67 
EI El 

For a/^B we require application of a real unit couple acting at B, Fig. 8-8e, 
and a virtual unit couple acting at A. Fig. 8-8d. Since there is no disconti
nuity of loading across the beam for these loadings, we can use a single x 
coordinate. Choosing JCI, we have 

(j^,)(I -^Odxt 
OlAB - 2 

EI 
•dx = 

•'0 EI 
3.33 

EI 
Note that UBA = OAB. a consequence of Maxwell's theorem of reciprocal 
deflections. 

Substituting the data into Eqs. (1) and (2) yields 

„ 291.7 0 = —.Af. 

EI 
/ 3.33 
V EI 

Canceling EI and solving these equations simultaneously, we have 
MA = -45.8 k • ft MB= -20.8 k • ft Ans. 

Using these results, the end shears are calculated. Fig. 8-8/, and the shear 
and moment diagrams plotted. 

(i® Tin 
'T 

Fig. B-Bf • 
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• msoi UP IHWMH 
FLOOR TO 

CORE ORIU OPENINO 
FDR CONDUIT. SEM. MIIH 
THUNOERUNE UNX SEM. 

inUNT • r-r ABOVE 
OOQR OPOHNO 

TO SROMOSMTER 
EXIRAnON SEU. SQ M _ 
StlE PLAN B DETAIL V10>V.10 

'SEE DETAIL 

* ^ TO SMTCH AT TECHAUDV/ 
SEE DETAIL ^,0. 

RISER UP THRDUCH 
FLOOR TO CONIRa PMSL 

OCNTRDL PANEL ^ 
— DETAIL Vio 

BASEMENT PLAN 
!/•" - I'-O" 

• or-r£4 
DETAa Ca 

TO OONTROL PAWL 

n. >SEE DETAIL 

iRt FLOOR PL 
!/•• = f-O-

G N H 

-SIUCONE SEALANT 
AU AROUND 

OUTSIDE 

AIR aow 

FRAME OPENING TO 
MATCH BUILDING 

CONSTRUCTION 

MOTORIZED ADJUSTABLE 
EXTRUDED ALUMINUM 
LOUVER - FLANGED 
FRAME BIRO SCREEN -
SIZE Z4*W X 36"H - SEE NOTE. 

16 GA. GALVANIZE SHEET 
METAL SLEEVE 

l/2*x1/2" HARDWARE 
- .OTH IN FRAME 

MOTOR OPERATOR 

aooR 

=««•• 
DIMENSION CHANGES 
TO 24' W X 30" H EfflWSTFAH 

OUTSIDE 

SILICONE SEALANT-
ALL AROUND 

INSIDE 

EXTRUDED ALUMINUM < 
OPERABLE LOUVER 

FRAME OPENING TO 
MATCH BUILDING . 

CONSTRUCTION 

14 GA. GALVANIZED STEEL WAU SLEEVE 
SIZE TO FIT EXHAUST FAN MOUNnNG, 
WITH INSIDE FLANGE FOR HARDWARE 
CLOTH MOUNnNG h OUTSIDE FLANGE 
FOR SEAL ON OUTSIDE OF WALL 

—-B-
1/2* GALVANIZED HARDWARE 
aOTF OTH IN FRAME 

BOLT TO WAU SLEEVE 

3'x3*x1/4' STEEL ANGLE SUPPORT 
* FRAME. MODIFY TO FIT BUILDING 
CONSTRUCnON 

FLOOR 

EfflAUST m MWmiNg PETAIL 

4' 8-
m m • m m • m m m m •1 m m aaa mmos asasKflamms 

Three Hawthorn f'orkwoy 
Vernon Hills, Illinois 

, 60061 

TREATMENT BUILDING ELECTRICAL PLAN 

t/4- = i'-a-| 

TECHALLOY COMPANY INC. 
Union, Illinois 

TA.D. ITAUG 93^7^93 ISHEET BofM 



I 

I 

GENERAL INSTALLATION NOTES: 
1. ALL ELECTTIICAL CONDUCTORS SHALL BE COPPER. 

2. INDICATES NUMBER OF WIRES IN CONDUIT. 

GROUND WIRE -
NEUTRAL WIRE • 
PHASE WIRE ^ 

CIRCUIT NUMBERS ARE SHOWN FOR CIRCUIT IDENnriCAHON. 
CIRCUinNC SHAU AGREE WITH NUMBERING ON THE PANEL 
PROVIDCD. WHERE COMMON NEUTRAL IS USED FOR TWO OR THREE 
CIRCUITS. EACH SHALL ORIGINATE FROM OPPOSITE PHASE LEGS OF 
THE PANEL BUS. BALANCE THE LOAD ON' PANEL AS 
EVENLY AS POSSIBLE BETWEEN EACH PHASE. 

A #12 GREEN INSULATED GROUND CONOUCTOR SHALL BE INSTALLED 
WITH CIRCUIT CONDUCTORS TO ALL RECEPTACLES. 

MOUNT ALL TOGGLE SWITCHES AT ^40' FROM aOOR ( DIMENSION), 
EXCEPT WHERE OTHERWISE NOTED. t 

MOUNT ALL DUPLEX RECEPTACUS AND 
TELECOMMUNICAHON OUTLETS AT -flB" FROM aOOR ( 
DIMENSION). EXCEPT WHERE OTHERWISE NOTED. ( 

CONTRACTOR SHALL ^RIFY Aa EQUIPMENT LOCAnONS PRIOR TO 
MAKING THE ACTUAL ELECTRICAL INSTALLATION AND SHALL ADJUST 
OUTLET OR CONNECTION LOCAHONS TO ACCOMMODATE 
EQUIPMENT. 

ELECTRICAL EQUIPMENT SHALL BE MOUNTED SO AS TO AVOID 
IMPEDANCE OF OPERATION OF AND/OR ACCESS TO ELECTRICAL AND 
MECHANICAL EQUIPMENT. ALL MOUNHNG OF ELECTRICAL GEAR ON 
EQUIPMENT SUPPLIED BY ANOTHER CONTRACTOR SHALL BE 
APPROVED IN ADVANCE BY THE OTHER CONTRACTOR. 

ALL FINAL ELECTRICAL CONNECHONS TO MOTORS SHAU BE MADE 
WITH aEXIBLE METAL CONDUIT. USE LIQUIOnCHT CONDUIT AND 
FITTINGS. ROUTE GROUND WIRE FROM CIRCUIT GROUND TO MOTOR 
GROUND THROUGH aEXIBLE CONDUIT. FLEXIBLE CONDUIT SHALL 
NOT EXCEED 6' IN LENGTH. 

CONTRACTOR SHALL BE RESPONSIBLE FOR ALL OPENINGS REQUIRED 
IN WALLS. ALL OPENINGS SHALL BE REPAIRED TO MATCH EXISTING 
BY A QUALUFIED CONTRACTOR AT THE EXPENSE OF THIS 
CONTRACTOR. CONDUITS SHALL BE GROUTED OR SEALED INTO 
OPENINGS. 

REFER TO MATERIAL LIST AND SPECIFICATIONS FOR FULL 
DESCRIPTIONS AND MANUFACTURES OF ALL DEVICES. 

ALL CONDUIT SHALL BE IMC (INTERMEDIATE GALVANIZED STEEL) OR 
RCS (RIGID GALVANIZED STEEL) 

MATERIAL LIST 
THE SYMBOLS AND THE MATERIAL UST ARE FOR THE CONVENIENCE OF 
THE CONTRACTOR. EACH CONTRACTOR SHALL BE RESPONSIBLE FOR 
VERIFICATION OF QUANHTIES AND SHALL FURNISH ALL MATERIAL 
REQUIRED. WHETHER SPECIFIED OR NOT, TO PRODUCE A SAnSFACTORY 
WORKING SYSTEM. 

CATALOG NUMBERS SHAU NOT BE CONSIDERED COMPLETE BUT ARE 
GIVEN ONLY TO AID THE CONTRACTOR IN THE SEARCH FOR MATERIAL 
NO MATERIAL SHALL BE OROEREO BY MANUFACTURER AND CATALOG 
NUMBER ONLY. EACH CONTRACTOR SHALL FIRST READ THE COMPLETE 
DESCRIPTION OF THE MATERIAL ON THESE DRAWINGS AND IN THE 
SPECIFICATIONS. THE FIRST MANUFACTURER LISTED IS THE BASIS OF 
DESIGN. "STANDARD COLOR" INDICATES FACTORY FINISH COLORS 
AVAILABLE AT NO ADOITIONAL CHARGE. 

WHERE SEVERAL DEVICES ARE GANGED TOGETHER. THE PLATE SHAU BE 
OF THE GANGED STYLE FOR THE NUMBER OF DEVICES USED. 

ITEM SYMBOL OESCRIPHON MANUFACTURER & CATALOG NO. 

1 

F1 
2/40 W - 4' Industrial type 
nuorescani fixture - 120 V 
eeHi - HPF - rapid alorl 
bellosi - porcelain enomeled 
reflactor with 10X up light -
cod white lamps 

Day Brits 
#a-1024-4U 

Lithonio 
Hubbdl 

2 

F2 

70 W. high pressure sorflum well 
mounted fixture - t20V - 60H/ -
normal pownr factor bollast -
-40T stort'hg - injection molded 
pcl)icorbono'e or aluminum housing -
high reflective aluminum reflector -
UV light stobDlied prismotic 
pdycorbonote refroctor -
Vondol reslstont set screws -
photo-electric sensor -
outdoor weotherproot service 

Hubbdl 
INRG-307-pc 

Day Brite 
Llthonfo 

3 Duplex receplocia outlet -
20 Amp. - t25V. Three wire grounding 
specification type. Mount in FS or 
FO box with cost cover plole-
Mount • =10". 

Hubbdl #5362 
Arrow 
P ft S 
CE. 

4 

dl) 
WP 

Ouples receptode outlet -
20 Amp. - 12SV. 
Three wire grounding speciflcolion 
type. Flush mount in building siding 
ond provide o weotherproof cover -
Mount O =10". 

Hubbell 15362 
plus #5205 WO 
P ft S 
Arrow 
G.E. 

5 

S 
Single pole woU switch -
120/277V. - 20 Amp. 
Specification grade. 
Mount In FS or FO box with steel 
cow - Mount O r-46" 

Hubbel #1221 

P ft S 
Arrow 
G.E. 

6 ® 200 Amp - 480V. - 3 pdo Heovy 
Duty fusible 8witch-NEMA-12 enclosure 

Sq. D. 

7 © 30 Amp - 480V. - 3 pde 
heovy duty non-fused switch -
NEMA - 1 endosure 

Sq. 0. 

8 © 30 Amp - 480V. ~ 3 pde 
heovy duty non-fused switch -
NEMA - iR endosure 

Sq. D. 

9 0 Main service and distribution swilchboord-
480 volt - J phose - Deed front type -
to contoln ihe foflowlng = 
1-200 Amp. fused moln switch - ground 
bor - Neutrd bor - 200 omp. bus 
through out < 
4-30 Amp. fused distribution switches -
2-siza 1 ccmblnotion fused switch and 
mognetig motor starter, primory and 
secondory fused control trdnsformer 
(120V. sec.). 2 exlro ouxiiiory contacts, 3 
ovedood dements, H-O-A selector switches 
and red push to test pilot light In cover. 
2-8iia 2 combination fuMd switch ond 
mognelic motor starter, primary ond 
secondary fused control transformer 
(120V. sec.), 2 extro ouxiiiory contocts, 3 
ovedood dements, H-O-A selector awllchesi 
ond red push to test pilot light in cover. 
1-^)oce for future size 2 combination 
etarter. Unused space to hove prowsion 
for hjturo addition of switches ond/or 
combination starter. 
Switchboord to be free atonding ond will 
be set on Q concrete housekeeping pod. 
Phose foilure/reversol relay with contocts 
to intedock with the five starter coils. 

Sq. 0. 
See one line dlogrom and 
specificatlanB. 

10 

L.A. 

T 
Lightning orrestor - lor 
480V. - 3 phase service 

Sq. D. 
6671-SP3650 

11 

® 
Monud motor storter 
120 V. - eent - thermal motor 
ovedoods sized for motor 
current - H.O.A. selector 
switch - Nemo 1 endosure 

Sq. 0. #2510-fg71 

Westlnghouse 

C.E. 

ITEM I SYMBOL OESCRIPnON 1 MANUFACTURER ft CATALOG NO. 

12 Manual motor switch - t20V. e0Hx -
Nemo 1 endosure. 

Sq. D. I2510-KG-1 
Westlnghouse 
C.E. 

13 

© 
7-1/2KW - 480 Vdt - 3 phase electric 
unit heoter - suspended type - buiit 
In power controls - metol sheothed 
heating elements - ad#istobte discharge 
louvers - elsmenl protection -
mognetic controctor - Integrd 
Ihcrmostot - dynomleoOy bdonced fon -
bull in ovedood protection -
ceiling mounting brodiet 

Q'Mark I MUH-07-4 
plus IMT-1 

14 © Some OS UH/1 except 5.0 KW Q'Mork f UUH-0S-41 
phJS #MT-1 

15 © Pond type woll exhaust fon -
2669 cfm O 1/6" S.P- direct drive -
1/6 HP - 120V - 60Hx 

Cook typo AWO-20A11D 

16 Extruded aluminum otr outlet operoble 
louver - stondord mBI finish -
0.081' extruded olumlnum jambs, heod 
and sill - 1/2" die. shofls -
nylon beoringa - ploted ated blade 
linkoge - nonge frame - 1/2" x 1/2" 
oluminum screen In frame on outside -
viny biode edges to seol - 2 positions 
120 Volt motor operotor (not stall typs) -
size to molch exhoust fon mounting slesve 

Oowco 
#AEK-4-1-0-3-5 
Arrow 

17 

©; 
Sams OS Item No. 16 except 
size = 36* wide x 42" high 
and with 1/2" x 1/2" oluminum 
screen In o frome on 
Inside ond outside 

Oowco 

Arrow 

18 © Line voltoge thermostot 
120 V. - 60Hz - 8.0 Amp. 
Mount on FS or FO box 

Honeywdi |T6051A 

19 

© 
Power zone unit - 7 KVA 
single phose transformer and 
ponelboord combination -
480 V. - eOHz -30 Amp. 
primary circuit breoker (18KA) -
40 Amp. secondary circuit breaker -
2-5X FC8N tops -
6-20 Amp. - single polo drcult 
breaker pone! distribution section 

Sq. D. 7440-MPZ7S4OF 

20 ©. •ectrlcol wire pulling hond-hola See detol on drowlnga. 

21 - Heot tope - to wrap opprox. 13 ft. of 
4" pipe - opprox. 70' - 4ArV2, 
1-PVC kit, l-VCL end seal, 1-AMC-1B 
thermoalot. 

Chemdex 

22 ©; Alarm unit for locotton O Techolloy Sea DatoB 

23 Wdl woter levd control switch -
240 Vdl-ee Hi - Solid sloto - Well 
dectrodas - contractor to verify length 
required. 

B/W Controls Modd 1500-0 

2123 University Park Or. 
Okemos. Michigon 

-ttws 48864 

ELECTRICAL SYSTEM MATERIAL LIST 

Jiis. 

TECHALLOY COMPANY, 
Union, Illinois 

iwr Binr p 
R.W.5. l!21MAY93r 

INC. 

wnw— 
7^703 SHEET g ofH 



CONNECT TO 460 VOLT - J PHASE SOURCE 

MOUNT SWITCH AT 460 VOLT SOURCE AND CONNECT 

TRANSITION FROM EXPOSED TO UNDERGROUND 

SEE DETAIL 
3 - 350 MCM "THWN" - 3" CONDUIT 
+ 3 - #12 'THWN' 

GROUND ELECTRODE - 3 - 5/8"(»x10' 
COPPERWELD RODS DRIVEN 11" INTO 
EARTH It BONDED 

PHASE FAILURE/REVERSAL RELAY. 
WITH S CONTACTS INTERLOCKED 
WITH MOTOR STARTER COIL CIRCUITS. 

12ev. SUPPLY 

UNDERGROUND 
CONDUIT 

FINISHED GRADE 

COMPACTED EARTH BACKFILL 

CLEAN SAND BACKFILL 

UNDERGROUND 
CONDUIT 

FINISHED GRADE 

COMPACTED EARTH BACKFILL 

CLEAN SAND BACKFILL A'R STRIPPER 
SUMP SENSORS 

1-
°0/2p Av i. i. L L L A. A^ 

0 2) 3) 4) 5) 6j 7) 8j-
Qf O' 

UNDERGROUND CONDUIT INSTALlAnM 
(TYPICAL FOR POVCT k TELEPHONE) 

ALL 20/1P 

ICLL WATER 
LEVEL SENSOR 

AIR STRIPPER 
BLOWER STARTER 

EFFIUENT PUUP 
STARTER 

ALARM • TECHALLOY 

•^30/3P 
-O^=(D>-7 

15A X 

.30/3P 

ISA X 

^0/3P 
0">cO)>-7-r 

8A X 

5 #12 THWN*+ 1-#12 GNO-1/2' COND. 

3 - #3/0 "THWN" f 1 - #6 GROUND 
4-2 - ^ THWN 4-1-112 GROUND 
-2| CONDUIT 

HEAT TAPE 

GROUND CONNECnON 
TO WCa CASING 

30/3P 
-0^11 ll>Hhp-00--c>T 

30A A X 

30/3P 

30A 

CONTRa PANa SENSOR, CONTROL, ALARM DIAGRAM 
TBi 

2A FUSE 

A 

30/3P 

30A A X 

.30/3P 
-o^:j| l^f^O-OC /-O 

2 1/4A 

AIR STRIPPER 
BLOWER 

.30/3P 

30A 
• FUTURE - PROVIDE SPACE ^ 

^0/3P 
KT^-rO)>-7+4 

3A X 

NOTES; 
1 - PROVIDE WOLMANIZED OR CREOSOTE TREATED WOOD POST-
(APPROX. 8" DIA. SET 4' INTO GROUND. 6" OUJ OF GROUND) 
ADJACENT TO WELL. FLATTEN ONE SIDE AND MOUNT SWITCH TO 
POST USING NOT LESS THAN 4 - 3/8"#GALV. LAG SCREWS. 

2 - IN THE UNDERGROUND CONDUIT RUN TO THE WELL PUMP MOTOR 
INCLUDE 2 - #6 "THWN" +1 - #12 GROUND (240 VOLT CIRCUIT FROM PZ) TO 
SUPPLY PIPE HEAT TAPE ON PIPING AT WELL PLUS POWER FOR POSSIBLE WELL 
WATER LEVEL SENSOR (VERIFY). MAKE CONNECTIONS. 

\ FUTURE AIR 
STRIPPER PUMP 

AIR COMPRESSOR 
CONTROLS FRENCH DRAIN 

(GRANULAR BACKFILL; 

CAST HANDHOLE FRAME It LID. 
EQUAL TO NEENAH #R-6660-JP. 

FINISHED GRADE 

#4 RE-BARS -
BOTH WAYS 

CONDUIT 

ALARM SIGNAL FROM 
CONTHOL PANEL 

120 VOLTS FROM 
CONTHOL PANEL 

2CR1 

-cHHy-

RESET 
Or 

2CR2 
crt 

-©— 
I PILOT 

-o^ko-
JCR1 

SILENCE 
ja Qr- -cHho-

2CR3 

JCR2 

TYPICAL WIRE PULLING HANDHOLE 
Tiii 

SCHEMAnC DIAGRAM FOR ALARM AT TECHALLOY 
TfS 

RIGID GALVANIZED STEEL HEAVY WALL CONDUIT 
INTERMEDIATE GALVANIZED STEEL CONDUIT 
SCHEDULE 40 PVC CONDUIT 2123 University Pork Dr. 

Okemos,. Michigan 
- 48864 

ELECTRICAL DETAILS 
TECHALLOY COMPANY. INC. 

Union, Illinois 
\TS rrA.n. I^^UG«r2^303 |sHEET1«of14 



I 

I 

I y 

ai'-cr 

L I'-tf-
(0^ OF BMOBNT au«) 

MT-or 
v-or 

r • opumo.FOR i 
nc. GROUT miERIIOHT. 
CifLaMwOR-

(i> 
(ORAM 1l£ 

3 
kS3 

s 

TPE 8UZW ; FOR r PIPE . ' 

VE SLEEVI ; FOR S* PIPE , 

r-or 
pmp.) 

V: 

itf-r 

TOP OF OONCREIE RJOOR AT SUMP 
8HAU. BE a aniTB - SLOPE nooR 
AS NEEDED TO ORABI TO SUMP 

FLOOR SUMP 

PLAN g F.F. EL 823.83 
3/8* - V-O-

0 y 5' 

37r=r-o* 

1. OONCREIE SHAU AHAM A MMM 
STREWflTH (t) OF 4J000 PI 

ATSa OATSl (SEE SPEdFlOAIIONS FOR 

PLAN a F.F. EL B34.S0 
3/8" - 1'-0" 

EESCMlB/aMSUlUWS 

Three Hawthorn Porkwoy 
Vernon Hills. Illinois 

60061 

SIRUCIURAL FLOOR PLAN 

'w-r-yf J.B.F. 127 AUG 931 74993 

TECHALLOY COMPANY INC. 
Union, Illinois 

F. l2rAUG 93n7;993 | SHEET SllfTT 



• p-r. g - aa<>ao 

nsiT 
* 

I 

t 
i 

rr. a- B34>BO 

s 

{r»^< • FUNM OROOnS)-

A-

ir c« 0 

« oons • arj/snx 
BOOK (MATCH ^ 
IKMRMOEkSin) 

-OONSTRUCnM JOMT «/ 
< pvc oumojL r~ 
MIERSniP (TYP.) 

aUJPE FLOOR 
'innRMi r L PUMP PAD (TYP.) 

• ir EA. MAY 

F.a a asaju RBLoa 
m=F:IU=lil 
* 

2* cut 
iTYpy 

• ir HORO. 
FACE 

-fO • 8" VERT. 
GL I FACE 

ui 
EA. MAY 

A 
3 

1 
• tr LM 

RBOTTDM 

MONORAa. W/ TON OEAREO IMUEY HOST 
iomia im ISIQM AS MANUFACTURED BY 
MMHT HOBTBk 1R0UEV8 AND GRAIOSt 
YORK. PA4 717-741-48031 OR 
APPROVED ECUAL) 

J£=SC. 

<8 DOREIB • O* 8/ 8ia 
BOOK (MATCH vERt 
REBMCRCEMEin) , 

r-r a aTH 

- *• 

J I I 1 I 'I •! 4. 18 • ir EA. MAY 

CON8IRUOTION JOOn M/ 4° pvcouMani TYPE 
MA1ERST0P (TYP.) 

F.a a B33L83 • BUML 
SLOPE TO ORAM AMAY 
FROM BLOa (TYP. Aa SBES) m 
;• :y cm 

\ 

(TYP.) 
/-SRAVa TO ORAM 
/ MATER BEHMD 
' MAUJS(1YP.) 

• ir HORO. 
FACE 

• r WRT. 
FACE 

IB • r EA. MAY 

Ui 

HAM BEAM ROraiCEMENT 

F 

\ 

#4 BEAM SRRRUPS 17 z: 

RAU 
jwrr 

GaaTmcixM 
(BEYOND) 
fX. a - BS4M 

MBIB 

1. CONCRETE SHAa ATTAM A MBOMUM 
STREMBTM ((,) OF 4^000 P8I 

AT 2B 0AY& (BEE aPEdnCATiaNS FOR 
. OCNFORM TO 

a (B aPEdncATK 
REQUBKMENTn 
3RC0M sna auu. ZAURONFORCOM 

'EOGEZ 

V MAU. CONSTRUCTION 
JOMT (• BEAM ONLY) 

-mm ^^0* VST 

• EACH EMI 
r SUB REMFOf 
\ IgNTNUOUS 

IT 
TMROUOH 

-flUTTO HOWlttlTAL 
siSSSmHSal^^.) 

w 

A, I -

RUN MSOE mROONTa 
TO OUTSDE 

NOT SHORN FOR CURITY 

yORIj^^R RBNFQRCEMENT PLAN ^ 

i/2"=r-o-
0 1 2 

i"-V-or 
wiwns KSOOtVCOKUilNlIS 

Three Hawthorn Porkwoy 
Vernon Hills, Illinois 

60061 

S1RUC1URAL SECnONS AND DETAILS 
TECHALLOY COMPANY INC. 

Union, Illlnoia 
S SHOWN r"j!B.F. I'^rAUG 93 (SHEET S2 of 14 



I 
*• 

I 

itf-o 3/r 

4 >!/» 304 aa BOLia, Nuia 
MO mSHERS MM. «* OOEDISNr 
(HLTI SID •MMtair OR M>I>MMD GOUMJ 

I - r X ir 
OQUNIER 9NK MOOR mna MomaffiRS 

gT^»|f>Y BETWL 0 

IROUY RML - ASa CMOOM 
Sim. 38 X 23. ORU. j/ar« 
HOES ON 2 1/4* OMiOE M TOP 
riMNE AT GENTERUNC OF 
FIOOR BEMI (TW. 2 PLAOES) 

t 1/2" - r-0" 

48111.4307 
W/ rim. GMBEOMENT 

MBC4IL 4* MH HOOK lENOIH 

0 1 

3/4*=1'-0' 

OTY.. sat, MO 
PRancnoN OF 4NOHOR 
eais PER HFOR. 

Fjr. a 634.00 

I TON JB CRANE W/HANOWKCH (MOOCL 871 
48 IMNUFACnnED BY IMEM-OAIOT 0R4NEa 
BM0N4. HMNES0T4; 1-800-843-7840 
OR 4PPR01C0 EOUM) 

-11/r 4Mnniifi) 4UMMJII H4NDRML 
W/ O'-r MMl POST 8P4CMQ 
(JUUUS BUM A OOL; e4RL8T4DT. NA 
201-43B-400Q, OR APPROVED EQUAO 

-4* TOE PLA1E 

MEGH4NC4L OR EPCKV ANCHORS 
• HANDRAIL SUPP0R18 48 
or N4NDR4IL HFDa 

-FUOR SLAB (OR BEAM) 

"Wt^ 

ft 

ft 

1 1 ' / 

4" 

1 
4* 

ir a ir a 1/4' A3B CARBON 
8TEa BABE HAIE FAS11MED TO 
WBl W/ 2 - 1^ « 304 aa 
oaia Nvn AW BUBHERB 
V/MOL r EMBEDMENT 
OILTI SID ^(IBOOLTr 

EQUAO 

{O/r SL0T1ED HOUS 

1. OOMCREIE 8HALL ATTAM A MBOMUM 
OOMPRESaniE SWENOTO fti) OF 4.000 PSi 
AT28 0AYa (BEE BPronCATOW FOR 
00MPU1E REIQURORDniO 

a AIJL REMFOROM8 811EL MAIL CONFORM TO 
ASIM ORAOE 00 (<W - OflkOOO PM 

a PROMDE 3/4* CHAMFER AT AU ENPOaED 
EDOEa 

4. ALL STAIRHAY CCMPONENIB OEXCUXXNO 
:coNsiiScTm^ HANbRAIlJ SHAa I 

PRESBUK 1 TREATED PINE. MO CONNECIED 
MTH QALVANOEO NABA 

, — —I NEOPRENE TCATHER 
SEAL (m AS REOUBSO) 

01CRLAP PRE-FAB BUUXNO 
METAL SOXNO AT BML 

DRAIN SUMP (AS MANUFACniHEB 
BY FBKR8A8M MCORPORATEDI 
OHCAMl BL; 312-882-43431 

EQUAL) TOP a m.n-j 

v-r/ 
: / 

1 

j4" 
FX, a ON ORAOE 

"7^ 

ni-N-oai PROMDE COUAR FDR 8ATER-
TMHT INSTAUATRM. 

TYPIC^ PPfflN SUMP 

HMue \._./Dao«V(»ieuinNis 

Three Hawthorn Parkway 
Vernon Hilhs, Illinois 

60061 

SIRUCIURAL SECTIONS AND DETAILS 
TECHALLOY COMPANY INC. 

Union, Illinois 
^-v-a-riaF. l^rAUG 93n7"5m |SHEETS3^ 



BOLTGROE 
HMDI \CNOOIO 

AND TOKR 

I. CCMCRETE SHMl AHAM A HMttMi 
OGMPRESSnC SUCWW (tl OF 4bOOO P9 
ATaS OAVSL OCE SPCanCATIONS nM 
OQMPIEIE REDUREMDntt 

2. AU RBMFOHCBW jBim. SHAU. CCNraM TO 
AS1M ORAOE 00 (f> • e»OOCWI) 

X BAgEHEMENT AND FRST FUXR aiRFi 
9HAI1 RECETC 81EEL IROHL FD08K 

X PBODAOE 3/4' CHAMFER AT ALL EJffOSED 

STRIPPER FOUNDATION PLAN 
3/4" =• r-0" 

oni. SOX AND PROJECnON 
OF MKNOR BOLTS AS REOTO 

^FDUNOATKM 
^ANO TOMER 

« • ir EA. MAY 
CnnOM ONLY) 

I 
3/4"=i'-e" wwias \^Ksi>ns/i»isu.B«is 

Three Hawthorn Parkwoy 
Vernon Hills. Illinois 

6G061 

AIR STRIPPER FOUNDAHON 
TtCHALLOY COMPANY INC. 

Union, Illinois 

^•.r-e-PTB.F, r moT 
I 27 AUG 931 75293 |SHEETS4of14 
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TECHALLOY COMPANY, INC 
GROUNDWATER TREATMENT SYSTEM 

INTERIM MEASURES 
UNION, ILLINOIS 
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SECTION 01010 

SUMMARY OF WORK 

PART 1 GENERAL 

1.01 PROJECT DESCRIPTION 

A. This project includes die construction of a pre-engineered metal building with 
foun^tion, pqnng, and equ^ment necessary to recover and treat 
contaminated groundwater. 

1.02 SCOPE OF WORK 

A. Construct one groundwater treatment plant in accordance with the 
specifications herein and the Contract Drawings. 

B. Ttistall influent and efEluent p^ing in accordance with the specifications herein 
and the contract drawings. 

C Test all ^tems to insure that th^ perform as specified herein, make 
necessary adjustments and leave in proper working order. 

D. '^'ply for and obtain all required permits to accomplish the scope of work 
including but not limited to: 

1. Village of Union, Illinois building jiermits. 

2. McHenry County, Illinois ^^^ngnpermits. 

E. Provide and pay for: 

1. Labor, materials and equipment. 

2. Tools, construction equipment and machinery. 

3. Water, heat and utilities required for construction. 

4. Coordination and supervision of all trades. 

5. Field surveying required for support of construction operatioiL 

6. Other facilities and services necessary for proper execution and 
completion of the project, including testing of all equipment supplied. 
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1.03 CONTRACTS 

A Construct work under a single LUMP SUM contracL 

1.04 USE OF PREMISES 

A Confine operations at site to areas permitted by: 

1. Site limits shown on the PLANS. 

2. Owners's written permission for all odier locations. 

B. Do not unreasonably encumber site with materials or equipment 

C. Use of site is exclusive and conq)lete, for execution of work, except where 
activity would interfere with the operation of existing fecilities. 

D. Coordinate use of premises und(Bf direction of the Owner. 

E. Assume full responsibility for the protection and safekeeping of Products 
under this Contract stored on the site. 

F. Move any stored Products, under Contractor's controt which interfere with 
operations of the property owner. 

G. Obtain and pay for the use of additional storage or work areas needed for 
operations. 

H. All excess spoil and excavated material may be spread on site or used as fill 
in low spots to aid in proper site drainage. Unclassified materid shall be 
disposed of as directed by the Engineer. 

1.05 ACCESS ROADS 

A Construction traffic shall TnaintaiTi a minifTiTim of usagC of roads through 
adjoining neighborhoods. 

B. Temponuy access, easements, right-of-ways and crossing 
permission are the responsibility of the Contractor. 

C. Erect and maintain barricades, signs, fences, warning 
lights and other devices necessary for protection of 
all persons and traffic. 

D. Keep roadways dear and unobstructed. Qean all sti'eets and the access roads 
of construction debris at the end of each day. 
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£. Maintain access roads during construction. Resurface as shown on FLANS 
upon conq)letion of project 

1.06 LINES AND GRADES 

A. Perform all work to the lines, grades and elevations shown on the FLANS. 

B. Use basic horizontal and vertical control points shown on the FLANS as 
datum for work under this contract 

C. Provide e]q}erienced survey crews as well as necessary instruments, tools, 
stakes and other material required to complete the surv^, layout and 
measurement work. 

D. Remove and replace ar^ work iii:q)roperly located when ordered by Owner, 
at no additional cost to the Owner. 

1.07 CONSTRUCTION LOADS AND STRESSES 

A. Prevent overstress of new or existing Work during construction. 

B. Provide temporary connections, supports and braces to assure safety and 
stability of new and existing Work. 

C. Do not apply loads to reinforced concrete until it has aged for at least 7 days 
unless otherwise noted. 

1.08 SEQUENCING 

A. Construction Sequence 

1. Contractor shall sequence construction to allow work to progress in a 
timely manner. Contractor shall include detailed sequencing in the 
Construction Schedule submittal. 

1.09 OCCUPANCY 

A Schedule operations for completion of portions of the Work, as required and 
approved by the Owner, for the Owner's occupancy prior to Substantial 
Completion of the entire Work. 

B. Provide access for property owner's personnel, other contractors and for all 
regulatory agency employees performing Work as representatives of cognizant 
authority. 

I 
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NOT USED 

PART 3 EXECUnON 

NOT USED 
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SECnON 01027 

APPUCATION FOR PAYMENTS 

PARTI GENERAL 

LOl REQUIREMENTS INCLUDED 

A. Submit Applications for Payment to Owner in accordance with the 
sdiedule established by Conditions of the Contract and Agreement 
between Owner and Contractor. 

1.02 RELATED REQUIREMENTS 

A Agreement between Owner and Contractor: Lump Sum and Unit Prices. 

B. General Conditions: 

C. Section 01310: Construction Sdieduling. 

D. Section 01370: Schedule of Values. 

E. Section 01700: Contract Qoseout 

1.03 FORMAT AND DATA REQUIRED 

A Submit ^>plications in the form required by Owner, with itemized data 
typed on 8-1/2 in. x 11 ia white paper continuation sheets. 

B. Provide itemized data on continuation sheet: 

1. Format, schedules, line items and values: Those of the Schedule of 
Values accepted by Owner. 

1.04 PREPARATION OF APPUCATION FOR EACH PROGRESS PAYMENT 

A implication Form: 

1. Fill in required information, including that for Change Orders 
executed prior to date of submittal of applicatioa 

2. Fill in summary of dollar values to agree with respective totals 
indicated on continuation sheets. 

3. Execute certification with signature of a responsible officer of 
Contract firm. 

I 
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B. Continuation Sheets: 

1. Fill in total list of all scheduled con^nent items of Work, with item 
number and scheduled dollar value for e^ item. 

2. Fill in dollar value in each column for each scheduled line item when 
work has been performed or products stored. Round off values to 
nearest dollar, or as specified for Schedule of Values. 

3. List each Change Order executed prior to date of submission, at the 
end of the continuation sheets. list by Change Order Number, and 
description, as for an original component item of work. 

1.05 SUBSTANTIATING DATA FOR PROGRESS PAYMENTS 
A. When the Owner requires substantiating data, submit suitable information, 

with a cover letter identifying: 

1. Project 
2. .^iplication number and date. 
3. Detailed list of enclosures. 
4. For stored products: 

a. Item number and identification as shown on application. 
b. Description of specific material. 

B. Submit one copy of data and cover letter for each copy of application. 

1.06 PREPARATION OF APPUCATION FOR FINAL PAYMENT 

A. Fill in Application form as specified for progress payments. 

B. Use continuation sheet for presenting the final statement of accounting as 
specified in Section 01700 - Contract Qoseout 

1.07 SUBMITTAL PROCEDURE 

A. Submit implication for Payment to Owner at the times stipulated in the 
Agreement. 

B. Number: Six copies of each Application. 

C. When Owner finds Application properly completed and correct, it will 
transmit certificate for payment to Contractor. 
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PART 2 PRODUCTS 

NOT USED 

PART 3 EXECUTION 

NOT USED 

END OF SECnON 
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SECTION 01040 

MOBILIZATION 

PART 1 GENERAL 

1.01 DESCRIPTION 

A. The work covered by this part includes furnishing all labor, materials and 
equipment, under the following provisions, to qualify for the Mobilization 
payment described m the Contract Umt Price schedule. 

1.02 MEASURI NT 

B. 

Mobilization payment to the Contractor will be authorized after written 
request for payment by the Contractor certifying that all conditions m each 
case described below have been met. The Engineer will make a physical 
inspection before approvmg the Contractor's request for payment. 

The Contractor's request for payment shall be based on die approved 
Schedule of Values a^ m accordmice with Section 01370. 

1.03 PAYMENT 

A. Payments for Mobilization will be mcluded m the Contract lump sum price. 

B. The Mobilization payment shall not exceed the lump sum amount established 
in the bid proposal. This amount has been established to be applied to the 
Contractor's cost of preparation and mobilization to perform the work. 

PART 2 PRODUCTS 

PART 3 EXECUTION 

NOT USED 

NOT USED 

END OF SECTION 
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SECnON 01200 

PROJECT MEETINGS 

PARTI GENERAL 

1.01 REQUIREMENTS INCLUDED 

A. Owner will schedule and administer prerconstniction meeting, pre-work 
meeting, periodic progress meetings, and specially called meetings throughout 
progress of the work. Owner will also: 

1. Prepare agenda for meetings. 
2. Distribute written notice of each meeting four days in advance of meeting 

date. 
3. Make physical arrangements for meetings. 
4. Preside at meetings. 
5. Record the minutes; include significant proceedings and decisions. 
6. Reproduce and distribute copies of minutes after each meeting. 

a. To participants in the meeting. 
b. To parties affected by decisions made at the meeting. 
c. Furnish copies of minutes to Design Engineer. 

B. Representatives of contractors, subcontractors and suppliers attending 
meetings shall be qualified and authorized to act on behalf of the entity each 
represents. 

C. Design Engineer may attend meetings to ascertain that Work is expedited 
consistent with Contract Documents and construction schedules. 

1.02 PRE-CONSTRUCnON MEETING 

A. Schedule after the Award of Contract, but prior to the Notice to Proceed. 

B. Time and Location: A central site, convenient for all parties, mutually agreed 
upon. 

C. Attendance: 

1. Owner 
2. Design Engineer. 
3. Resident Project Representative. 
4. Contractor's Project Manager and Project Superintendent. 
5. Major Subcontractors. 
6. Major suppliers and manufacturers as appropriate. 
7. Governmental representatives as appropriate. 
8. Others as appropriate. 
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D. Unless previously submitted to the Owiier, Contractor will bring the following 
items: 

1. Construction schedule. 
2. Schedule of Values. 
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E. Agenda will include: 

1. Distribution and discussion of: 
a. List of major subcontractors and suppliers. 
b. Projected Construction Schedules. 

2. Construction Schedule and Critical work sequencing. 
3. Major equipment deliveries and priorities. 
4. Designation of responsible personnel. 
5. Procedmes and processing of: 

a. Field decisions. 
b. Proposal requests. 
c. Submittals. 
d. Change Orders. 
e. Applications for Payment. 

6. Adequacy of distribution of Contract Documents. 
7. Procedures for maintaihing Record Documents. 
8. Use of premises: 

a. Office, Work and storage areas. 
b. Owner's requirements. 

9. Construction facilities, controls and construction aids. 
10. Temporary utilities. 
11. Safety and first-aid procedures. 
12. Security procedures. 
13. Housekeeping procedures. 

F. Work Plan (WP) and Health and Safety Plan (HASP). 

1. Prior to Pre-Work Meeting and no later than 10 working days cifter Pre-
Construction Meeting, the Contractor shall submit the WP and HASP in 
accordance with Sections 01390 and 01391 to the Owner for review. 

2. Submit samples of the following: 
a. Daily progress summaries. 
b. Weekly site safety summaries. 
c. Summary of Contractor's Quality Control System. 

1.03 Pre-Work Meeting 

A. Schedule after the Notice to Proceed has been issued but prior to 

% 
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B. Attendance: 

1. Owner. 
2. Design Engineer. 
3. Contractor's Superintendent and Project Manager. 
4. Major Subcontractors. 
5. Major suppliers and manufacturers as appropriate. 
6. Quality control and safety personnel. 

C. Agenda will include: 

1. Define contractor's quality control system. 
2. Review the WP. 
3. Develop understanding of the requirements established by the contract. 
4. HASP understanding and implementation. 
5. Schedule of worL 
6. Administrative requirements. 

1.03 PROGRESS MEETINGS 

A Owner will schedule regular periodic meetings at least monthly or as required. 

B. Location of the meetings: Meetings will be held at 
project site unless otherwise directed by Owner. 

C. Attendance: 

1. Design Engineer, and his professional consultants as needed. 
2. Subcontractors if necessary. 
3. Suppliers if necessary. 
4. Others. 

D. Purpose of Meeting: 

1. Review, approval of minutes of previous meeting. 
2. Review of work progress since previous meeting. 
3. Field observations, problems, conflicts. 
4. Problems which impede Construction Schedule. 
5. Review of off-site fabrication, delivery schedules. 
6. Corrective measures and procedures to regain projected schedule. 
7. Revisions to Construction Schedule. 
8. Progress, schedule, during succeeding work period. 
9. Coordination of schedules. 
10. Review submittal schedules; e:q)edite as required. 
11. Maintenance of quality standards. 
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12. Pending changes and substitutions. 
13. Review proposed changes for: 

a. Effect on Construction Schedule and on completion date. 
b. Effect on other contracts of the Project 

14. Other business. 

PART 2 PRODUCTS 

NOT USED 

PART 3 EXECUTION 

NOT USED 

END OF SECnON 
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SECTION 01300 

SUBMITTALS 

PART 1 GENERAL 

1.01 PRIOR TO BEGINNING WORK 

Submit the following items with signed agreement forms as a prerequisite to 
starting the work. The minimum number of copies required of each submittal 
is three. The location of information concerning each submittal is referenced. 

A. Performance Bond. Bidding Documents, Contract Forms, General Conditions 
and .Supplemental Conditions. 

B. Statutory Payment Bond. Bidding Documents, Contract Forms, General 
Conditions and Supplemental Conditions. 

C. Certificate of Insurance. General Conditions, Special Conditions and 
Supplemental Conditions. 

D. List of Subcontractors. General Conditions, Supplemental Conditions and 
Special Provisions. 

E. Schedule of Values. General Conditions and as specified in the section of 
Schedule of Values in Division 1 - General Requirements. 

F. Construction Schedule. General Conditions and as specified in the section of 
Construction Schedules in Division 1 - General Reqiiirements. 

G. Work Plan and Health and Safety Plan in accordance with Sections 01390 and 
01391. 

1.02 DURING CONSTRUCTION 

During the progress of the work, make the following submittals in a timely 
maimer to prevent any delay in the work. 

A. Construction Schedule. Submit progress schedules monthly as an evidence 
that the project will meet schedules and the date of substantial completion. 
Three copies are required plus any copies required by the contractor. 

B. Shop Drawings, Product Data and Samples. Submit in accordance with 
Section 01340. 
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C. Application for Payment. Submit applications for partial payment as specified 

in Section 01027. Each application shall include: 

1. Itemized cost detail. 
2. Numbering system established during preconstruction. 

D. Change Order Request. A request for a change to the original work may be 
submitted to the Engineer whenever a need arises. The request must be in 
writing, on the form provided by Owner if appropriate, and must include 
sufficient information to assess the need for a ch^e in the work, the contract 
time or the contract sum. 

E. Operation and Maintenance Data. In addition to the specific data required 
by the various sections of the specifications, the following mformation shall 
be provided for each piece of equ^ment which requires periodic 
maintenance. 

1. Manufacturer's Data. 
a. Name and description 
b. Size and/or model number 
c. Manufacturer's name, address, and telephone number 
d. Supplier's name, address and telephone number 
e. All equipment serial numbers 

2. Nameplate Data. Supply all applicable information for each piece of 
equipment listed in paragraph above. 

a. Volts 
b. Amps 
c. Watts 
d. Phases 
e. Hertz 
f. Frame 
g- Type 
h. PSI 
i. Other pertinent information 

3. Manufacturer's operations, maintenance and repair literature and other 
information. The information provided shall include as a minimum, 
but not limited to, the following: 

a. Manufacmrer's recommended preventive maintenance 
procedures and maintenance intervals. Maintenance intervals 
shall be given in terms of both calendar time and operation 
time. 
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b. 

c. 

Parts informatioii. 

(i) Exploded-view assembly drawiiig(s) of the equipment. 
All parts including maintainable siibassembly parts shall 
be clearly shown in the drawing(s). All subassemblies 
shall be considered maintainable unless the Owner 
acknowledges in writing to the Contractor that the 
subassembly is disposable. All parts shall be identified 
with a munber or letter which references the Parts List 
Table described in section (ii) below. 

(ii) A Parts List Table which includes all of the following 
information: 

A reference number or letter from the exploded-
view drawing. 

Brief description of part. 

Manufacturer's part niunber/drawing reference 
number. 

Standard part description if applicable, i.e. 1/2-
inch hex head bolt. 

Quantity of each part contained in the 
equipment, assembly or subassembly. 

Manufacturer's recommendation for stocking of 
spare parts for each item in the Parts List Table. 

Special Tools. List any special tools and/or equipment 
required to comply with the manufacturer's recommended 
maintenance instructions. 

Overhaul Procedures. The Contractor shall provide step-by-
step procedures by the manufacturers for complete disassembly, 
overhaul, and reassembly of the equipment. 

Operating Procedures. Detailed information shall be provided 
on the following: 
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(i) 
(ii) 
(iii) 
(iv) 

Pre-startup checkout procedures. 
Startup procedures. 
During operation checks and procedures. 
Shutdown procedures for the following: 
• Routine shutdown. 
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• Emergency shutdown. 
• Extended shutdown. 

f. Safety Precautions. 

g. Electrical and instrumentation wiring diagrams. 

h. Test data and performance curves. 

4. The required manufacturer's information shall be assembled in a 
logical format. Items 1 through 3 shall be provided in tabular form for 
each piece of equipment. The information provided shall be cross 
referenced to the manufacturer data submittals as required by Section 
01340 of the specifications. All information shall be 8-1/2" xll"orll" 
X17" in size a^ of quality suitable for reproductions. Items submitted 
by the Contractor which do hot produce an acceptable quality 
reproduction will be returned for resubmittal. All ihformatidn shall be 
bound in a suitable hard-covered, three-ring binder. Three copies of 
the above information shall be provided. 

5. No separate payment will be made for any submittals or resubmittals 
required under this section. Include the cost of such work in contract 
LUMP SUM prices. 

6. The Contractor, by way of his bid, acknowledges that any or all of the 
above Operation and Maintenance subniittal requirements may be 
more extensive and more detailed than what the Contractor typically 
supplies. However, it is understood that, in the case of any piece of 
equipment requiring periodic maintenance. NO PAYMENT FOR 
THE SUPPLY, DELIVERY AND INSTALLATION OF SUCH 
EQUIPMENT WILL BE MADE UNTIL ALL REQUIREMENTS, 
SPECinCALLY NOTED IN THIS TECHNICAL SPECIFICATION 
RELATING TO OPERATION AND MAINTENANCE DATA, ARE 
IN COMPLIANCE WITH THE SPECIFICATIONS. 

F. Photographs 

1. Prior to commencement of any construction, the Contractor shall take 
35 mm color photographs of the entire area of the project and present 
one copy of prints and the negatives to the Owner for their use in 
contract administration and inspection. 

2. A sufficient number of photographs shall be taken during each month, 
and, in addition, on the last day of work before the progress payment 
request to show the level of progress on each structure. 
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1.03 

A. 

B. 

C. 

D. 

E. 

PART 2 

3. Infonnation required on the photos shall be shown as follows: 

a. Job name or number on a chalkboard in the picture or a label 
attached. 

b. Building or structure description on a chalkboard in the picture 
or a label attached. 

c. Date fixed on negative by calendar attachment in camera 
(automatically includes date on film). 

4. Photographs and negatives shall be bound in three-ring notebook 
within plastic pockets for easy viewing. 

5. Photographing the project is incidental to construction and no extra 
payments for these items shall be made to the Contractor. 

PROJECT CLOSEOUT 

With a written notice of completion, submit the following items in the proper 
form as a condition of final acceptance of the work. 

Project Record Documents. Submit in accordance with the Section 01720. 

Guarantees, Warranties and Bonds. As required in the General and 
Supplementary Conditions and listed in various sections of the specifications. 

Final invoice. 

Consent of surety, guarantee, and statement form. 

Final lien waivers. 

PRODUCTS 

PART 3 EXECUTION 

NOT USED 

NOT USED 

END OF SECTION 
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SECTION 01310 

CONSTRUCTION SCHEDULING 

PART 1 GENERAL 

1.01 BASIC REQUIREMENTS 

A. Prepare and submit the following construction scheduling documents in 
accordance with the terms of this Section: 

1. Bar Charts. 
2. Monthly progress reports. 
3. Schedule of estimated payments. 

1.02 SIGNIHCANCE OF CONSTRUCTION SCHEDULING DOCUMENTS 

A. The percentage completion reported for eadi activity as listed in the monthly 
progress report and in the Schedule of values will be used in part to 
determine the amount of each monthly payment to the Contractor. 

B. The bar charts, and monthly progress reports will be primary references in 
evaluating claims for delay and requests for time extensions. 

C. No payments will be made to the Contractor until acceptable bar charts, the 
initial schedule of estimated payments and the initial monthly progress report 
have been received and ^proved by the Owner. 

1.03 PAYMENT 

A. Include the costs of preparing and submitting the specified construction 
scheduling documents in the lump sum price of this Contract. 

1.04 BAR CHARTS 

A. Preparation of Bar Charts 

1. Plot all activities on bar charts graduated in weeks. 
2. Organize the bar charts so that activities in a given subnetwork are 

plotted in numerical order on a given bar chart or charts. 
3. Represent each subnetwork by a single bar on a summaiy bar chart 
4. Show the following information on each bar chart: 

a. Project title and number. 
b. Sheet title, i.e. summaiy sheet or title of appropriate 

subnetwork 
c. Date of preparation 
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d. Identification nmnber (I-J code) and abbreviated title for each 

activity. 
e. Percentage completion of eadi activity on date bar chart was 

prepared. 
f. Week ending dates and vertical lines marking same. 
g. Annotation or symbol which indicated when an activity was 

actually finished. 
h. Annotation or symbol to flag critical activities. 
i. Symbol and abbreviation legend. 

5. Use a solid line to show the original schedule for eadi activity. Use a 
dashed line to show when an activity has been rescheduled to finish 
later than originally scheduled. 

6. Prepare bar charts no larger than 2A inch by 36 indi sheets. 
7. Show 52 weeks on each bar chart 

B. Updating and Submittal of Bar Charts 

1. For each submittal include 4 black-on-white prints of each bar chart. 
2. Update the bar charts each month when a change in schedule has 

occurred and submit with the monthly progress reports. 

1.05 MONTHLY PROGRESS REPORTS 

A. Preparation of Monthly Progress Reports 

1. Begin preparation of monthly progress reports promptly after the last 
working day of each monthly period. 

2. Include the following information in the letter of transmittal 
a. Progress summary in major construction activity 
b. Problem areas 
c. Anticipated delays 
d. Impact of a. and b. on schedule 
e. Recommended actions 

B. Submittal of Monthly Progress Reports 

1. Submit three copies to Owner within 5 working days after the end of 
the reporting period. 

2. Submit reports for each month of the contract period. 

1.07 SCHEDULE OF ESTIMATED PAYMENTS 

A. Preparation 

1. Indicate the estimated amount of each progress payment to be made 
to the Contractor during each month of the contract period. Also, 
indicate the amount of the final payment. 
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2. Base schedule on approved Schedule of Values and bar charts. 

B. Submittal and Updating 

1. Submit initial sdiedule within ten working days after receipt of 
approved schedule of values and bar chart 

2. Submit on 8 1/2 indies by 11 indi paper either ̂ ewriter or computer 
pr^ared. 

3. Update and resubmit schedule once each quarter. 

PART 2 PRODUCTS 

NOT USED 

PART 3 EXECUTION 

NOT USED 

END OF SECnON 

m 
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SECTION 01340 

SHOP DRAWINGS, PRODUCT DATA AND SAMPLES 

PART 1 GENERAL 

1.01 GENERAL 

A. Coin|>ly with the general requirements in this Section when preparing, 
processing and submitting shop drawings, product data and samples. 

B. Also comply with the supplemental requirements relating to shop drawings, 
product data and samples as specified in the technical specification sections. 

C. Shop drawings and product data are not contract docu-ments. 

1.02 RELATED REQUIREMENTS 

A. Section 01310: Construction Scheduling. 

B. Section 01410: Testing Laboratory Services. 

C. Section 01720: Contract Record Documents. 

1 03 CONTRACTOR RESPONSmiLTTIES 

A. Confirm and correlate fabrication processes, techniques of construction and 
coordination of work between trades. 

B. Shop Drawings, Product Data and Samples. 

1. Review prior to submission. 
2. Coordination between trades. 

a. Assemble shop drawings of interdependent trades, cross check, 
coordinate and obtain required corrections. Transmit to Owner 
as a single submittal. 

b. Alternately, make composite drawings showing interrelationship 
of the concerned trades. Subsequent shop drawings must 
confum to the reviewed composite drawing. 

c. Fragmentary or piecemeal transmittals for individual trades will 
be return^ tmchecked and will not be considered as 
submission. 

C. Determine and verify: 
1. Field measurements. 
2. Field construction criteria. 
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3. Catalog numbers and similar data. 
4. Confonnance with specifications. 

D. Coordinate each submittal with requi^ents of the Work and of the Contract 
Documents. 

E. Notify the Owner in writing at time of subinission of any deviations in the 
submittals from requirements of the Contract Documents. 

F. Contractor's responsibility for deviations from requirements of Contract 
Documents is not relieved by Owner's review of submittals. The Contractor 
may submit specific deviations to the Oi^r for review, but such deviations 
will require tte Owner's written acceptance. 

G. Begin no fabrication or work which requires submittals until return of 
submittals with Architect/Engineer approval. 

1.04 OWNER'S DUTIES 

A. The Owner's duties relative to shop drawings product data and Samples are 
as follows; 

1. Review for general conformance with design concepts and Contract 
documents. 

2. Affix stamp and initials or signature indicating the review of submittal. 
3. Return submittals to Contractor for distribution. 

B. Disposition will be one of the following: No Exception Taken, Make 
Corrections Noted, Rejected, Revise and Resubmit, or Submit Specified Item. 

C. Review of a separate item does not constimte review of an assembly in which 
the item functions. 

D. The Owner will attempt to review submittals within thirty (30) days from 
receipt of submission. The Contractor will be notified if additional time is 
required. 

1.05 SUBMITTAL REQUIREMENTS 

A. Make submittals promptly in accordance with approved schedule, and in such 
sequence as to cause no delay in the Work or in the work of any other 
contractor. 

B. Prepare and submit, within 30 days following Award of Contract, a separate 
schedule listing dates for submission of each shop drawing or submittal 
required. 
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C. Schedule submissions at least 30 days before reviewed submittals will be 
needed. 

D. Number of submittals required; 

1. Shop Drawings: Submit duee (3) copies plus copies required for 
contractor. 

2. Product Data: Submit three (3) copies plus copies required for 
contractor. 

3. Samples: Submit the number stated in each specification section. 

£. Include in the submittal: 

1. The date of submission and the dates of any previous submissions. 
2. The Project title and number. 
3. Contract identification. 
4. The names, addresses, and phone numbers of: 

a. Contractor 
b. Subcontractor 
c. Supplier 
d. Manufacturer. 

5. Identification of the speciHcation section number governing the 
submittal. 

6. Field dimensions, clearly identified as such. 
7. Relation to adjacent or critical features of the Work or materials. 
8. Applicable standards, such as ASTM or Federal Specification numbers. 
9. Identification of deviations from Contract Documents. 
10. Identification of revisions on resubmittals. 
11. A 5 in. X 5 in. blank space for engineer's stamp. 
12. Contractor's stamp, initialed or signed, certifying to review of 

submittal, verification of products field measurements and field 
construction criteria, and coordination of the information within the 
submittal with requirements of the Work and of Contract Documents. 

F. Accompany submittals with a transmittal letter, in duplicate. 

1.06 RESUBMITTAL REQUIREMENTS 

A. Make any corrections or changes in the submittals required by and at no cost 
to the Owner and resubmit until approved. 

B. Shop Drawings and Product Data: 

1. Revise initial drawings or data, and resubmit as specified for the initial 
submittal. 

2. Indicate any changes which have been made including those requested 
by the Owner. 
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C. Samples: Submit new samples as required for initial subnuttal. 

D. Accompany resubmittals with a transmittal letter in duplicate. In the 
transmittal letter, show the number assigned to the original submittal. 

1.07 PREPARATION REQUIREMENTS 

A. Shop Drawings 

1. Preparation by a qualified detailer is required. 
2. Identify details by reference to sheet and detail numbers shown on 

Contract Drawings and/or section number of the Specifications. 
3. Sheet size to 24" x 36" or 8 1/2" x 11". 
4. Reproductions for submittals to be opaque diazo prints or blueprints. 
5. All shop drawings and submittal data are to be in the English 

language. Use standard English system of measurements for all 
dimensions, weights, flows, forces and capacities. 

B. Product Data 

1. Preparation 
a. Clearly mark each copy to identify pertinent products or 

models. 
b. Show performance characteristics and capacities. 
c. Show dimensions and clearances required. 
d. Show wiring or piping diagrams and controls. 

2. Manufacturer's standard schematic drawings and diagrams: 
a. Modify drawings and diagrams to delete information which is 

not applicable to the Work. 
b. Supplement standard information to provide information 

specifically applicable to the Woiic. 

PART 2 PRODUCTS 

NOT USED 

PART 3 EXECUTION 

NOT USED 

END OF SECTION 

% 
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SECnON 01390 

HEALTH AND SAFETY 

1.0 GENERAL 

1.1 WORK INCLUDED 

A Minimum Health and Safety Requirements for Contractor. Health and safety 
is the sole responsibility of the Contractor. Contractor shall take precautions 
to prevent damage, injury or loss to all employees on the work site and other 
persons who may be affected thereby. The Contractor can assiime Level D 
or Modified Level D protection is required for bidding purposes; however, the 
Contractor shall be prepared to upgrade in accordance with the requirements 
of the Health and Safe^ Plan. 

B. Principal Work Items. 

1. Project specific Health and Safety Plan (HASP) development and 
implementation. 

2. Excavation protection plan development and implementation. 

C. See articles 3.2b, Site Description; 32c, Project Description; and 3.2d, Hazard 
Assessment for other specific work included. 

1.2 REFERENCES 

A. All applicable OSHA reqiiirements. 

1. 29 CFR 1926 - Safety and Health Regulations for Construction, latest 
version. 

2. 29 CFR 1910 - Occupational Safety and Health Standards (General 
Industry). 

3. 29 CFR 1910.120 - Hazardous Operations and Emergency Response. 
4. All Occupational Safety and Health Standards enforced by the 

Michigan Department of Labor and the Michigan Department of 
Public Health. 

B. Requirements for Worker Health and Safety included in the National Oil and 
Hazardous Substances Contingency Plan (40 CFR 300.38). 

C. Occupational Safety and Health Guidance Manual for Hazardous Waste Site 
Activities NIOSH ^blication No. 85-115, October 1985. 

D. The Standard Operating Safety Guides, U.S. EPA November 1984. 
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1.3 SUBMnTALS 

A. Contractor shall submit proposed Health and Safety Plan within 10 working 
days from the date of Pre-construction Meeting. 

B. Name, qualifications and telephone number of Contractor's physician. 

C. Employee training documentation. 

D. Employee compliance agreements. 

E. Excavation Protection Plan. 

F. Logs and Reports. 

1. Safety Inspection Log. 
2. WeeUy Health and Safety (H&S) Report 
3. Check In/Check Out Log for the Site. 

G. Qualifications of Health and Safety Officer. 

H. Qualifications of Site Safety Qfficer. 

1.4 DEFINmQNS 

A. Health and Safety Officer (HSOl. Contractor's representative responsible for 
development, submittal and implementation of the HASP. 

B. Site Safety Officer. Contractor's representative directly responsible for the 
daily implementation of the HASP. 

C. Contaminated Material. Material which cannot legally be disposed of except 
in a Class 1, 2 or 3 Ha^dous Waste Disposal facility. 

D. Gaseous Conditions. (Use OSHA definition). 

E. Potentially Gaseous Conditions. (Use OSHA definition). 

F. Non-paseous Conditions. (Use OSHA definition). 

G. OSHA Permissible Exppsurg Limits (PEL). Time weighted average (TWA) 
concentrations to which most workers can be e:q)osed for 8 hoins per day, 40 
hours per week on a permanent basis with no significant health effects. TTiese 
concentrations are enforceable OSHA standards. (Source: NIOSH/OSHA; 
Pocket Guide to Chemical Hazards, June, 1990.) 
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H. Immediately Dangerous to Life and Health riDLHV Concentrations 
representing a maximum level from which one could escape within 30 minutes 
without ^Isy escape impairing symptoms or irreversible health effects. 
(Source: NIOSH/OSHA; Pocket Guide to Chemical Hazards, June, 1990.) 

I. Threshold Tj'mit Values - Time Weighted Averaged fTLV-TWAV Time 
weighted average concentrations to which most workers can be e:q}osed for 
8 hours per day, 40 hours per week on a permanent basis with no significant 
health effects. They are similar to PELs except that they are not enforceable 
standards and are updated annually. (Source: ACGIH Threshold Limit 
Values and Biological Exposure Indices for (1990-91.) 

1.5 SITE SAFETY REGULATIONS 

A. Contractor shall report any suspected contaminated material to the Engineer 
upon discovery. 

B. Contact with contaminated or suspected contaminated surfaces should be 
avoided. 

C. Alcoholic beverages and controUed substances shall not be allowed on site. 

D. A site HASP shall be developed for all phases of site operations and made 
available to all personnel. 

E. All personnel shall be familiar with standard operating safety procedures and 
any additional instructions and information contained in the site HASP. 

P. All personnel shall adhere to the site HASP. 

G. All personnel going on site shall be adequately trained and thoroughly briefed 
on anticipated hazards, safety equipment to be employed, safety practices to 
be followed, emergency procedures and communications and responsible 
safety personnel on site. 

H. Entrance and exit locations shall be designated and posted, and emergency 
escape routes shall be delineated. Warning signals for site evacuation must 
be established and communicated to all personnel. 

1.6 MEDICAL CARE 

Medical care is divided into routine health care and emergency medical care and treatment. 

A. Routine Health Care. Routine health care shall provide special pre-
assignment and periodic medical examinations. Any special tests needed 
depend on the chemical substance to which the individual could be or has 
been exposed as recommended by the physician. Care and counseling in the 
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case of potential, known or suspected eaqiosure to toxic substances will also 
be provided. 

B. Emerpencv Medical Care and Treatment The Medical Program shall address 
emergency medical care and treatment of project personnel 

1. Posted name, address and telephone number of nearest medical facility 
with map, travel time and directions from each job site. 

2. Investigation of local emergency organizations to respond to potential 
emergencies at the site. If local organizations are unable to adequately 
respond, other emergency prearrangements shall be made. 

3. Arrangements shall be made to quickly obtain emergency services. 
Telephone numbers and procedures shsdl be posted. 

1.7 PERSONNEL 

A. Health and Safetv Officer. 

1. Qualifications. 
a. Two or more years relevant experience. 
b. The Health and Safety Officer shall be a Certified Safety 

Professional or a Certified Industrial Hygienist. 
c. Management/supervisor training course complete in accordance 

with 29 CFR 1910.120(e)(4). 
2. Responsibilities. 

a. Develop, submit and implement HASP. 
b. Conduct site inspections to monitor compliance with HASP. 
c. Provide and coordinate training sessions. 
d. Conduct incident investigations and followup. 

3. Authority. 
a. Suspend work due to HASP violations, health related incidents 

and Other increased risk situations. 
b. Remove personnel from site if actions endanger. 
c. Authorize personnel to enter. 

B. Site Safetv Officer. 

1. Qualifications. 
a. One or more years relevant experience. 
b. Current certification in First Aid and CPR procedures. 
c. Management/supervisor training course complete in accordance 

with 29 CFR 1910.120(e)(4). 

9k 
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2. Responsibilities. 
a. Direct H&S activities on-site, 
b. Report safety-related incidents to HSO and fill out incident 

forms as required. 
c. Inq)lement HASP. 
d. Maintain H&S equipment. 
e. Perform air monitoring as required by the HASP under the 

supervision of the Health and Safety (Dfficer. 
3. Authority. 

a. Suspend field activities if health and safety of personnel are 
endangered. 

b. Suspend an individual from field activities for infractions of the 
HASP. 

2.0 PRODUCTS 

NOT USED. 

3.0 EXECUTION 

3.1 GENERAL 

A. The written H&S Program shall contain and/or address the following: 

1. An organizational structure. 
2. A comprehensive work plan. 
3. Project Specific HASP. 
4. H&S Training Program. 
5. The Medical Surveillance Program. 
6. Standard Operating Procedures. 
7. Any necessary interface between general program and site-specific 

activities. 

B. 1. Minimum requirements are presented in this section. Contractor shall 
develop program using these elements as a basis, adding additional 
requirements as deemed necessary. 

2. Contractor shall ensure H&S Program meets all requirements of 29 
CFR 1910.120(b). 

3.2 HEALTH AND SAFETY PLAN 

A. General. 

1. Minimum requirements for HASP are presented in this section. 
Contractor shall develop HASP using these elements as a basis, adding 
additional requirements as deemed necessary by the Contractor. 
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Contractor shall not commence work prior to Engineer review of 
HASP. 

2. The HASP shall establish guidelines for the safety of personnel during 
the conduct of work. Contractor shall make available a copy of the 
HASP to each employee. All employees shall be required to read and 
underst^d the HASP, sign a compliance agreement and abide by all 
provisions of the HASP. Plan may be modified by the HSO with 
written review and comments from of the Engineer in response to site 
conditions. 

3. HASP shall include: 
a. Site Description. Physical description of site and site 

conditions. Site specific data pertaining to ha^ds. Identifies 
hazards known at time. If additional hazards are discovered, 
they should be added to this section by change order. 

b. Project Description. Project specific description of work to be 
performed. 

c. Hazard Assessment. Hazard assessment shall address strategies 
for protection of workers against the following hazards: 
1. For activities which involve no hazardous material 

contact, primary hazards are physical hazards associated 
with construction, use of heavy equipment and fire 
hazards. 

2. For activities which involve only limited or the potential 
for hazardous material contact, the following hazards 
shall be appropriately protected against: 
a. Physical hazards associated with coiistniction, use 

of heavy equipment and fire hazards. 
b. Heat stress/cold stress. 
c. Inhalation of contaminants. 
d. Skin or eye contact with contaminants. 
e. Ingestion of contaminants. 

3. For activities which involve direct contact with hazardous 
materials, the following hazards shall be appropriately 
protected against: 
a. Physical hazards associated with construction, use 

of heavy equipment and fire hazards. 
b. Heat stress/cold stress. 
c. Inhalation of contaminants. 
d. Skin or eye contact with contaminants. 
e. Ingestion of contaminants. 

d. List of Key Personnel. HASP shall identify key Contractor 
personnel responsible for site safety as outlined in article 1.5. 
A list of the names, telephone numbers, organizations and 
addresses of these individual shall be conspicuously posted at 
the site. 
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e. Air MoTiitnriTip Prnpriam 

1. HASP shall designate personnel responsible for 
implementing the air monitoring program. 

2. The Site Safety Officer shall be responsible for enforcing 
established Air Action Levels. 

3. The Air Monitoring Program shall be described in detail 
in the HASP and as a minimnm shall include: 
a. Work Area Monitoring Program during 

construction activities. 
b. Personnel monitoring, as appropriate. 

4. During construction activities, a Work Area Monitoring 
Program shall be implemented incluchng surveys of work 
areas and vicinity with at least the following: 
a. Combustible Gas Indicator. 
b. Photoionization Detector. 
c. Periodic measmements with detector tubes for 

specific compounds, as appropriate. 
5. Action Levels. 

a. Combustible Gas Indicator (CGI) measurements 
are applicable to confined spaces on the site. 
i. The CGI shall measure concentrations of 

flammable gases in the air as a percentage 
of the Lower Explosive Limit (LEL). 

ii. Action Level: 10 percent or greater of the 
LEL, all ignition sources shall be shut off 
and personnel shall be restricted from the 
affected area. 

b. Photoionization Detector readings. The HSO 
shall use data from the Site Characteristics 
Summary to determine known and suspected air 
contaminants and to establish level of protection 
upgrade/downgrade action levels to be based on 
photoionization detector readings. 

f. Emergency Response Procedures. 

1. Emergency Response Procedures shall be included in 
the HASP. 

2. Response actions to control releases of contaminants 
shall be included in the HASP. 

g. Decontamination Procedures 

Decontanunation procedures shall be developed and 
implemented for all appropriate phases of work. 
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Confined Space Entry Procedures 

Confined space entiy procedures shall be developed and 
implemented in accordance with the 14 Januaiy 1993 Final 
Rule of 129 CFR 1910.146. 

Spill rnntflinment Program 

Where spills may occur, a spill containment program shall be 
implemented to contain and isolate the entire volume of the 
potentially hazardous material, liquid, etc. 

Personal Protective Equipment 

A written personal protective equipment program (which is part 
of the H&S program) to adchess the protective equipment 
requirements for each of the site tasks and operations to be 
conducted. 

Site Cpntrpl M^a^urg^ 

A site control program and appropriate procedures shall be 
implemented to control employee exposure to hazardous 
substances as part of the H&S program. 

3.3 TRAINING REQUIREMENTS 

Contractor shall provide training to all of its employees and of its 
subcontractors that will be assigned to the project which comphes with the 
requirements of 29 CFR 1926.21 and other apphcable portions of 29 CFR 
1910 and 1926. Training shall cover (at a minimum): 

1. Names of personnel and alternates responsible for site health and 
safety. 

2. Health and safety hazards present on site. 
3. Personal protective equipment use, care and limitations. 
4. Work practices that minimize risks from hazards. 
5. Safe use of engineering controls and equipment On site. 
6. Hazard Communication (right-to-know program). 
7. Site control measures. 
8. Site standard operating procedures. 
9. Contingency plan. 
10. Confined space entry procedures. 
11. Identification and avoidance of harmful plants/animals and related 

first aid procedures. 
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In addition, employees who are responsible for responding to emergency simations shall be 
trained in how to respond to any anticipated emergency conditions. Also, employees who 
may be exposed to or contact potentially contaminated soil or groundwater shall be 24-hour 
or 40-hour tramed in accord^ce with 29 CFR 1910.120(e)v as appropriate to duties. 

B. Emergency Pfffponsp TraiTiinfT 

1. Site Evacuation Drill One site evacuation drill shall be conducted 
during the first full week of work to test the effectiveness of evacuation 
protocols. 

2. Fire Extinguisher Training. At least one member of each crew shall 
be trained in the use of portable fire extinguishers in accordance with 
29 CFR 1910.157(g). 

C. Vi.sitnr Training. Contractor shall be responsible for training visitors to the 
site m order to make them aware of hazards associated with the site and 
explam emergency procedures. 

3.4 STANDARD OPERATING PROCEDURES 

Contractor shall develop and implement Standard Operating Procedures. At a minimum, 
the followmg Standard Operatmg Procedures shall be written: 

A. Heat Stress/Cold Stress Prevention Plan. 

B. Respjratpty Prptpgipn Plan. 

C. Hearing Conservation Plan 

D. Bloodbome Pathogens Exposure Control Plan 

E. Incident/Accident Reporting Procedures. 

F. Site Control Procedures. 

1. Security Procedures. 
2. Communication Procedures. 
3. Site Layout. 
4. Work Zones. 
5. Documentation of site access. 

G. Emergency Prepatpdne^s. 

1. Procedures to address the followmg emergency simations: 
a. Medical emergencies. 
b. Fires. 
c. Spills. 
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d. Accidents. 
e. Safety equipment problems. 

2. i^Qvisions for emergency equipment such as (at a minimum): 
a. First aid kits. 
b. Fire extinguishers. 
c. Splints. 
d. Blankets. 
e. Eyewashes and emergency showers. 
f. Bloodbome pathogens kits (bioha^d cleanup) 

3.5 INSPECTIONS 

It shall be the responsibility of the Contractor to determine and document that die Health 
and Safety Program is being followed in accordance with minimum requirements of this 
specification and any additional requirements of the Contractor HASP. This shall be 
accomplished through the use of inspections and auchts conducted by the Site Safety Officer 
and st^ on a daily basis and by the HSO as required. 

3.6 RECORD KEEPING 

Contractor shall maintaiTij as a minimiiTn, the records specified in this section and any 
additional records required to develop, implement and maintain requirements of the 
Contractor HASP. 

3.7 REPORTING 

A Contractor shall provide submittals in accordance with article 1.3 of this 
section. 

B. Contractor shall notify Owner and the Engineer when Work may affect 
adjacent properties. All damage, injury or loss of any property caused by the 
work shall be remedied by the Contractor at no additional cost to the O^er. 

3.8 MEASUREMENT AND PAYMENT 

No separate payment will be made for work performed under this section. Include the cost 
of such work in contract LUMP SUM price. 

END OF SECTION 

ik 
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SECnON 01391 

WORK PLAN 

1.0 GENERAL 

1.1 WORK INCLUDED 

A Work Plan shall be developed that identifies personnel, procedures, instructions, 
records, and forms to be used in canying out the requirements of this project. 

1.2 RELATED WORK 

A Section 01200: Project Meetings 

B. Section 01300: Submittals 

C. Section 01310: Construction Scheduling 

D. Section 01390: Health and Safety 

1.3 SUBMITTALS 

A. The contractor shall submit a Work Plan within 10 working days from the 
date of the pre-construction meeting. 

B. Logs and Reports 

1. Work Activity Log 

2. Completion Inspection Reports 

2.0 PRODUCTS 

Not used. 

3.0 EXECUTION 

3.1 CONTENT OF THE WORK PLAN 

1. A description of how the Contractor will achieve the tasks/requirements of 
the project. 

2. The Contractor's project organizational structure including the names, 
qualifications, duties, responsibilities, and authorities of each person assigned 
to a project function. TTie organizational structure must clearly state the 
Contractor's qualifications, e}q)erience, and organization. 
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3. Procedures for scheduling and managing submittals, includmg those pf 

subcontractors, off-site facilities, suppliers, and purchasing agents. 

4. Reporting procedures including proposed reporting format 

3.2 ACCEPTANCE OF THE WORK PLAN 

Acceptance of the Contractor's Work Plan by Owner is required prior to the start of 
any on-site construction. Acceptance of the Work Plan is conditional and will be 
dependent on satisfactory performance during the construction. 

3.3 NOTIFICATION OF CHANGE 

After acceptance of the Work Plan, Owner shall be notified in writing of any 
proposed change. Proposed changes are subject to the acceptance by Owner. 

3.4 PROJECT ORGANIZATION 

A Project Manager 

1. The Contractor shall identify an individual, within their organization 
at the work site, who shall be responsible for overEdl management of 
the work and have the authority to act for the Contractor. 

2. The Project Manager for this contract shall be an engineer or 
comparable individual experienced in hazardous remedial actions 
whose responsibility is to ensure compliance with the contract plans 
and specifications. 

3. The Project Manager or his designated representative shall be on site 
whenever work is in progress. 

4. All the Contractor's submittals for approval shall be reviewed and 
modified or corrected as needed by ^e Project Manager prior to 
forwarding each submittal to Owner. 

B. Personnel 

1. A staff shall be maintained under the direction of the Project Manager 
to perform all project activities. 

2. The actual number of staff personnel during any specific work period 
may vary to cover work phase needs. 

3. The personnel shall be fully qualified by e^erience and technical 
training to perform their assigned responsibilities and shall be hired 
directly by and work for the Contractor. 
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3^ PROJECT CONTROL 

The Work Plan is the means by which the Contractor assures Owner that 
construction complies with the requirements of the contract plans and specifications. 
The plan shall be adequate to cover all construction operations. 

3.6 COMPLETION INSPECTION 

At the completion of all work or any increment thereof, the Project Manager and 
Owner shaU conduct a completion inspection of the work and develop a "pvmch list" 
of items which do not conform to the approved plans and specifications. The form 
used to prepare this list shall be included in the Work Plan documentation, as 
reqiiired by Section 3.7 below, and shall include the estimated date by which the 
deficiencies will be corrected. The Project Manager or his stafi shall make a second 
completion inspection with the Owner to ascertain that all deficiencies have been 
corrected. The completion inspection and any deficiency corrections required by this 
paragraph shall be accomplished within the time stated for completion of the entire 
worL 

3.7 DOCUMENTATION 

The Contractor shall maintain a daily log of work activities, including the work of 
suppliers and subcontractors. This log shall be on an acceptable form and indicate 
a description of trades working on the project, the number of personnel working, the 
weather conditions encotmtered, any delays encountered, and acknowledgement of 
deficiencies noted along with the corrective actions taken on current and previous 
deficiencies. In addition, the log shall include factual evidence that required 
activities have been performed including but not limited to the following: 

1. Type and number of activities. 
2. Nature of defects, causes for rejection, etc. 
3. Proposed remedial action. 
4. Corrective actions taken. 

The log shall cover both conforming and defective or deficient features and shall 
include a statement that supplies and materials incorporated in the work comply with 
the contract. Legible copies of the log shall be furnished to Owner. The Contractor 
shall keep records of the completion inspection, including a "punch list" of items 
which do not conform to the approved plans and specifications. For each item on 
this list, the Contractor shall document the corrective actions taken. 

3.8 NOTIFICATION OF NONCOMPLIANCE 

Owner will notify the Contractor of any noncomphance with the foregoing 
requirements. After receipt of such notice, the Contractor shall immediately take 
corrective action. Such notice, when delivered to the Contractor or his representative 
at the site of the work, will be deemed sufficient for the purpose of notification. If 

CH01\PLIBUC\WO\W1500\TECHALL\SEC01391.SPC 01391-3 30 August 1993 



I 
the Contractor fails or refuses to comply promptly, Owner may issue an order 
stopping all or part of the work until satisfactory corrective action has been taken. 
No part of the time lost due to any such stop orders shall be made the subject of 
claim for extension of time or for excess costs or damages by the Contractor. 

3.9 MEASUREMENT AND PAYMENT 

No separate payment will be made for work performed under this section. Include the cost 
of such Work in the contract LUMP SUM price. 

END OF SECnON 
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SECTION 01410 

TESTING LABORATORY SERVICES 

PART 1 GENERAL 

1.01 REQUIREMENTS INCLUDED 

A Owner will employ and pay for the services of an Independent Testing 
Laboratory to perform specified testing. 

1. Contractor will cooperate with the laboratory to facilitate the «ecution 
of its required services. 

2. Employment of the laboratory in no way relieves Contractor's 
obligations to perform the Work of the Contract 

1.02 RELATED REQUIREMENTS 

A General Conditions. 

B. Each specification section listed: Laboratory tests required, and standards 
for testing. 

1.03 LABORATORY DUTIES 

A Cooperate with Owner and Contractor; provide qualified persormel after due 
notice. 

B. Perform specified inspections, sampling and testing of materials and methods 
of construction: 

1. Comply with specified standards. 
2. Ascertain compliance of materials with requirements of Contract 

Documents. 

C. Promptly notify Owner and Contractor of observed irregularities or 
deficiencies of work or products. 

D. Promptly submit three copies of written report of each test and inspectioiL 
Include in each report: 

1. Date issued. 
2. Project title and number. 
3. Testing laboratory name, address and telephone number. 
4. Name and signature of laboratory inspector. 
5. Date and time of sampling or inspectiorL 
6. Record of temperature and weather conditions. 
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7. Date of test 
8. Identification of product and spedfi^tion section. 
9. Location of sample or test m the Project 
10. Type of inspection or test 
11. Results of tests and compliance with Contract Documents. 
12. Interpretation of test results, when requested by Owner. 

E. Perform additional tests as required by the Owner. 

1.04 LIMITATIONS OF AUTHORITY OF TESTING LABORATORY 

A Laboratory is not authorized to: 

1. Release, revoke, alter or enlarge on requirements of Contract 
Documents. 

2. Approve or accept any portion of the Work. 
3. Perform any duties of the Contractor. 

1.05 CONTRACTOR'S RESPONSIBILniES 

A Cooperate with laboratory personnel, provide access to Work. 

B. Assist laboratory in obtaining adequate quantities of representational 
samples of materials proposed to be used and which require testing. 

C. Provide to the laboratory the preliminary design mix proposed for concrete 
and other material mixes which require control by the testing laboratory. 

D. Furnish copies of Products test reports as required. 

E. Furnish incidental labor and fiidlities: 

1. To provide access to Work to be tested. 
2. To obtain and handle samples at the Project site or at the source of 

the product to be tested. 
3. To facilitate inspections and tests. 
4. For storage and curing of test s^ples. 

F. Notify laboratory sufficiently in advance of operations to allow for laboratory 
assignment of personnel and scheduling of tests. 

1. When tests or inspections cannot be performed after such notice, 
reimburse Owner for laboratory persormel and travel expenses incurred 
due to Contractor's negligence. 

G. Make arrangements with laboratory and pay for additional samples and tests 
required for Contractor's convenience. ik 
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H. Vzy for testing laboratoiy to perform additional inspections, sampling and 
testing required when initial tests indicate Work does not comply with 
Contract Documents. 

PART 2 PRODUCTS 

NOT USED 

PART 3 EXECUTION 

NOT USED 

END OF SECnON 
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SECnON 01500 

TEMPORARY FAdLTnES AND SERVICES 

PART 1 GENERAL 

1.01 WORK INCLUDED 

A. Electrical Service 

B. T-ighting 

C. Heating and Ventilation 

D. Telephone Service 

E. Water 

P. Sanitary Facilities 

G. First Aid Facilities 

H. Fire Protection 

I. Project Identification 

J. Field Offices and Sheds 

1.02 RELATED WORK 

A. Section 01010: Summary of Work 

B. Section 01700: Contract Qoseout 

C. Section 01710: Cleaning 

1.03 GENERAL REQUIREMENTS 

A. Install work in neat and orderly marmer. 

B. Make structurally, mechanically and electrically sormd throughout. 

C. Maintain to give continuous service and to provide safe working conditions. 

D. Modify and extend service as work progress requires. 
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E. Pay all costs associated with temporaiy facilities and services specified herein 

except that Owner will pay long distance telephone charges from Owner 
trailer phone. 

1.04 ELECTRICAL SERVICE 

A. Arrange for tempdnuy service to be installed by Indiana bfichigan Power. 

B. Furnish all temporary electric power systems required to perform work. 

1.05 LIGHTING 

A. Provide lighting for construction operations and security. 

B. Permanent lighting may be used when available. 

C. Maintain lighting and make routine repairs. 

1.06 HEATING AND VENTILATION 

A. Provide as required to maintain specified conditions for construction 
operations. 

B. Protect materials and finishes fi'om damage due to temperature or humidity 
as specified in Section 01620. 

C. Prior to operation of permanent fadhties for temporary purposes, verify that 
installation is approved for operation and filters are in place. 

D. Provide ventilation of enclosed areas to cure materials, disperse humidity and 
prevent accumulations of dust, fumes, vapors, or gases. 

1.07 TELEPHONE SERVICE 

A. Provide temporary telephone service for all construction needs throughout 
construction period. 

B. Provide separate private line in Owner's field office. 

C. Arrange for service with Illinois Bell Telephone Company. 

D. Provide directory at each instrument, listing the name and business telephone 
number of: 

1. Contractor and all subcontractor employed at work site. 
2. Owners' representatives. 
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3. Medical Services: 
a. PlQ^icians. 
b. Hospitals. 
c. Ambulance service companies. 

4. Emergency numbers of all utilities. 
5. Police 
6. Fire Departments 

1.08 WATER 

A. Arrange for temporary coimection to Owner's water system. 

B. Provide temporary distribution ^tem and taps as required. 

1.09 SANITARY FAdLmES 

A. Provide and maintain required facilities and enclosures. 

B. Do not use existing facilities. 

C. Provide temporary sanitary facilities including: 

1. Portable containers to dispense potable drinking water. 
2. Enclosed toilet facilities for construction personnel. 

1.10 FIRST AID FACIUnES 

A. Provide first aid station in Contractors' field office or shed of equal quality. 

B. Provide full compliment of first aid supplies in weather proof container at first 
aid station. 

1.11 FIRE PROTECTION 

A. Provide portable fire extinguishers, rated 2A mininiiim, in Owner's field office, 
Contractors' field office, and storage shed. 

B. Provide means of notifying personnel in case of emergency. 

C. Ensure internal combustion engine powered equipment is located at safe 
distance fi'om combustible materials. 

D. Prohibit smoking in locations and operations of potential fire hazard, and 
clearly post "No Smoking" or "Open Flame" signs. 
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•r E. Flammable/Combustible liquids 

1. Store flammable/combustible liquids in conformance with 
requirements of federal and local codes and regulations. 

2. Provide approved metal safety containers for ston^e of 
flammable/combustible liquids in excess of 1 gallon. 

3. Prohibit storage of flammable/combustible liquids near exits, stairways 
or common pass^eways. 

1.12 PROJECT IDENTinCATION 

A. Provide project identification sign in conformance with Federal Register, Vol. 
43, No. 188 included. 

B. Erect on site at location established by Owner. 

1.13 FIELX) OFHCES AND SHEDS 

A. Provide and maintain a separate field office for Owner and Engineer as well 
as separate office(s) for Contractor's use. 

B. Furnish Owner's temporary office (minimum 150 sq. ft.) with the following 
furnishings a minimum; 

1. double pedestal desk 
2. phone 
3. desk chair 
4. desk lamp 
5. 2-4 drawer letter filing cabinet with locks and keys 
6. drafting table 
7. drafting lamp 
8. drafting stool 
9. equipment locker with lock and keys, of suitable dimensions to 

accommodate storage of survey equipment 
10. 3 side chairs 
11. wastebasket 
12. stick file for drawings/prints 
13. Potable water dispenser 

C. Provide field offices with the following features: 

1. Weather^tight construction 4, Electric lighting 
2. Doors with locks and convenience outlets (minimum of 4-one on each 

wall) 
3. Air conditioning 
4. Electric lighting and convenience outlets 
5. Exterior lighting at entrance door 
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D. Provide storage sheds for products in conformance with 01620. 

£. Provide storage sheds with the foUowing features; 

1. Weathertight construction 
2. Heating, ventilating and air conditioning as required to comply with 

Section 01620. 
3. Sufticient space to provide for inspection. 
4. Electric lighting. 

PART 2 PRODUCTS 

NOT USED 

PARTS EXECUTION 

3.01 MEASUREMENT AND PAYMENT 

No separate payment wiU be made for work performed under this section. Include the cost 
of such work in contract LUMP SUM price. 

END OF SECnON 

m 

P 
I CH01\PUBUC\WO\W1500\TECHALL\SE001500.SPC 01500-5 30 August 1993 



I 
% 

m 

P 
I 

SECnON 01620 

PRODUCT DELIVERY, STORAGE AND HANDLING 

PART 1 GENERAL 

1.01 GENERAL 

A These spedficatioiis apply to all products furnished under this contract 

1.02 DELIVERY 

A. Do not deliver products to the Owner. 

B. Do not deliver products to project site until related shop drawings have 
been reviewed and approved Owner. 

C. Do not deliver products to the project site until required storage 
facilities as specified below have been reviewed by Owner. 

D. Products shall be delivered to site in manufacturer's original, 
unopened, labeled containers. 

E. Do not drop, roll or skid products off delivery vehicles. Hand carry or 
use suitable materials handling equipment 

1.03 STORAGE AND PROTECHON 

A General: 

1. Store and protect products in accordance with the 
mamifiicturer's recommendations and the requirements 
specified hereiit No on-site or existing storage facilities are 
available for use by the contractor. Furnish all on-site facilities 
if space is available in the area defined as the "Site Limits" for 
the Work. 

2. When area for storage facilities is not available within the "Site 
Limits", provide, at no extra cost to Owner, acceptable, 
weatherproof storage facilities in accordance with the storage 
requirements for specific equipment as described in the 
Contract Documents. 

3. Provide weatherproof storage for all spare parts, off site in a 
facility reviewed by Owner when area within the "Site Limits" 
for provision of such fiicilities does not exist. Provide for 
security of such spare parts and for the segregation of spare 
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parts from uninstalled products that will be used in the 
performance of the work. 

4. Provide all equipment, spare parts and supplies that are to be 
delivered to the Owner in accordance with the Contract 
Documents in properly marked original packages that show the 
name of the item, the equipment, or ^tem in which the item 
belongs. Owner's requisition number, the quantity and the 
Specifrcation's Section number. 

5. Do not store products in the structures being constructed unless 
approved in writing by the Owner. 

6. Do not block or restrict the use of acce^ roads with stored 
matAriflls. 

7. Do not store products where they will interfere with operations 
of Owner or other contractors or on Owner's property outside 
the "Site Limits" of the Work. 

8. Protect stored materials from damage by vandals. Contractor 
is fiilly responsible for products. 

9. Protect all products from damage or deterioration by weather. 
10. Do not store any products directly on the ground. 
11. Do not store any products in drainage ditches or areas where 

water may stand. 
12. Label containers to identify materials inside using the 

terminology found in these Specifications. 

B. Uncovered Storage: 

1. The following types of materials may be stored out-of-doors 
without cover: 
a. Masonry units 
b- Reinforcing steel 
c. Structural Steel 
d. Piping 
e. Precast concrete items 
f. Castings 
g- Grating 
h. Hand Railing 

¥ 

2. Store the above materials on wood blocking. 

C. Covered Storage: 

1. The following types of materials may be stored out-of-doors if 
covered with material impervious to water: 
a. Rough Lumber 

2. Tie down covers with rope smd slope to prevent accumulation 
of water on covers. 

3. Store materials on wood blocking. 
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D. Fully Protected Storage: 

1. Store all products not named above in buildings or trailers 
which have a concrete or wooden floor, a roof and fiiUy closed 
walls on all sides. 

2. Provide heated storage space for materials which would be 
damaged freezing. 

3. Protect mechanical and electrical equipment from being 
contaminated hy dust and dirt 

4. Maintain tenqierature and humidi^ at levels recommended by 
manufacturers for electrical and electronic equipment 

5. Temporarily connect equipment with built-in space heaters to 
a power source and keep heaters in operation. 

PART 2 PRODUCTS 

NOT USED 

PART 3 EXECUTION 

NOT USED 

END OF SECTION • 
0 
I 
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SECnON 01630 

SUBSTITUTIONS AND PRODUCT OPTIONS 

PART 1 GENERAL 

1.01 REQUIREMENTS INCLUDED 

A. Furnish and install products spedfied, under options and conditions for 
substitutions stated in this section. 

1.02 RELATED REQUIREMENTS 

A. Section 01340: Shop Drawings, Product Data and Samples. 

B. Section 01720: Project Record Documents. 

1.03 CONDITIONS OF PRODUCTS 

A. Furnish only new materials and equipment for inclusion in this project, Unless 
otherwise noted. 

B. Use materials and equipment removed from existing facilities only if approved 
in writing by Owner. 

1.04 PRODUCTS UST 

A. Within 30 days after award of Contract, submit to Owner three copies of 
complete list of major products which are proposed for installation. 

B. All prefab components such as structural steel and steel stairs must be 
fabricated and marked for field identification. 

C. Tabulate products by specification section number and title. 

D. For products specified only by reference standards, list for each such product: 
1. Name and address of manufacturer. 
2. Trade name. 
3. Model or catalog designatiorL 
4. Manufacturer's data: 

a. Reference standards. 
b. Performance test data. 

I 
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1.05 CONTRACTOR'S OFHONS 

A For products specified only reference istandard, select product meeting that 
standard, by ai^ manufacturer. 

B. For products specified by naming several products or manufacturers, select 
ai^ one of products and manufacturers named which complies with 
specifications. 

C. For products specified by naming one or more products or manufacturers and 
stating "or equal", submit a request as for substitutions, for any product or 
manufacturer which is not specifically named. 

1.06 suBSTrnmoNs 
A Substitutions of equipment or materials other than those designated in the 

contract documents may be made only upon written consent of Owner. 

B. Where a Contractor proposes to use sm item of equipment other than that 
specified or detailed on the drawings, which requires ai^ redesign of any 
other part of the mechanical, electrical, or architectural layout, all such 
redesign, and all new drawings required therefore shall be prepared by the 
Contractor at his own eipense. 

C. Submit separate request for each substitution. Support each request with: 
1. Complete data substantiating compliance of proposed substitution with 

requirements stated in Contract Documents: 
a. Product identification, including manufacturer's name and 

address. 
b. Manufacturer's literature; identify: 

1) Product description. 
2) Reference standards. 
3) Performance and test data. 

c. Samples, as applicable. 
d. Name and adckess of similar projects on which product has 

been used, and date of each installation. 

2. Itemized comparison of the proposed substitution with product 
specified. List significant variations in a table of specification 
compliance. Bach table of spedfi^tion compliance shall list 

is an enhancement, conforms to the specification, is a minor variation, 
is an alternative with equivalent function or is an exception to the 
spedficatioiL 

3. Data relating to changes in construction sdiedule. 
4. Any effect of substitution on separate contracts. 
5. list of changes required in other work or products. 
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6. Accurate cost data compaiiiig proposed substitution with product 
specified. 
a. Amount of any net diange to Contract Sum. 

7. Designation of required license fees or royalties. 
8. Designation of availability of maintenance services, sources of 

replacement materials. 
9. For construction methods: 

a. Detailed description of proposed method. 
b. Drawings illustrating methods. 

D. Substitutions will not be considered for acceptance when: 
1. Th^ are indicated or implied on shop drawings or product data 

submittals without a formal request from Contractor. 
2. Th^ are requested directly by a subcontractor or supplier. 
3. Acceptance will require substantial revision of Contract Documents. 

£. Substitute products shall not be ordered or installed without written 
acceptance of Owner. 

F. Owner will determine acceptability of proposed substitutions. 

1.07 CONTRACTOR'S CERTLFICATION 

A. In making formal request for substitution, Contractor shall certify that: 
1. He has investigated proposed product and has determined that it is 

equal to or superior in hll respected to that specified. 
2. He will provide same warranties or bonds for substitution as for 

product specified. 
3. He will coordinate installation of accepted substitution into the Work, 

and will make such changes as may be required for the Work to be 
complete in all respects, without additional cost to Owner. 

4. He waives claims for additional costs caused by substitution which may 
subsequently become apparent 

5. Cost data is complete and includes related costs under his Contract. 

1.80 OWNER'S DUTIES 

A. Review Contractor's requests for substitutions with reasonable promptness. 

B. Notify Contractor, in writing, of decision to accept or reject requested 
substitution. 

PART 2 PRODUCTS 

NOT USED 

.CH01\PUBUOWO\Wlja(ATECHALL\SEOOiaO.SFC 01630-3 30Ai«iutl993 



PARTS EXECUTION 

NOT USED 
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END OF SECnON • 
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SECnON 01657 

STARTING PROCESS SYSTEMS 

PART 1 GENERAL 

1.01 RELATED SECnONS 

A, Section 01669: Testing Process Systems 

1.02 MANUFACTURER'S RESPONSIBILrnES 

A. Provide field representative to assist with start-up. 

B. Check installation prior to start-up for conformance to Manufacturer's 
instructions. 

C. Adjust or modify equipment to make equipment properly operational. 

1.03 SUBMITTALS 

A. Submit to Owner for approval start-up and test schedule minimum of two 
weeks in advance of commencing work specified in this Section. 

B. Submit to Owner copies of test data and test records in accordance with 
Section 01340. 

PART 2 PRODUCTS 

2.01 LUBRICANTS 

A. Flushing oil: Manufacturer's recommended, not detrimental to lubricating oil. 

B. Oil and grease: Manufacturer's recommended. 

2.02 CHECKOUT MEDIA 

A. For mechanical checkout operate the system using water as a checkout media 
in lieu of the process media except for the blower. Use air as the checkout 
media for the blower. 

I CH01\PUBUC\WO\W1500\1ECHALL\SEC016S7.SPC 01657-1 30 August 1993 



PARTS EXECUTION 

3.01 PREPARATION 

A. Complete equipment mstallation with controls, safety devices and auxiliary 
support systems necessary to start the equipment and verify that the 
equipment functions correctly under no load conditions. 

B. Remove temporary bracing and supports. 

C. Remove protective coatings and oils used for protection during shipment and 
installation if the coatings and oils are detrimental to the equipment 
operations. 

D. Flush and fill lubricated systems in accord with Manufacturer's instructions. 

E. Install temporary connections and devices required to fill, operate, checkout 
and drain ^e systerrL 

F. Check equipment for correct direction of rotation and ft-eedom of moving 
parts. 

G. Align equipment to Manufacturer's tolerances. 

3.02 EQUIPMENT RUN-IN 

A. Operate equipment at a no load condition for a time in accord with 
Manufacturer's instructions. 

B. Inspect and adjust equipment for proper operations. 

C. Drain, fiush, and refill lubrication when required in accord with 
Manufacturer's instructions. 

3.03 MECHANICAL CHECKOUT 

A. Make final corrections to equipment and complete the system installation 
necessary to apply the system loads to the equipment and verify the 
equipment functions correctly under non-process of water test conditions. 

B. Fill, load or otherwise chm-ge the system with the checkout media. 

C. Perform non-operating checkout media leak or pressure tests on equipment. 
Adjust or correct equipment to conform to Manufacturer's specified limits. 

D. Start equipment according to Manufacturer's instructions. 
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£. Place equipment in the system in operation until the entire system is 
functioning. 

F. Operate the system through the full design performance range. Adjust, 
b^ance, calibrate and, in general, check out the equipment, safety devices, 
controls and process system to operate within the design conditions. 

3.04 MEASUREMENT AND PAYMENT 

No separate payment will be made for work performed under this section. Include the cost 
of cost of such work in contract LUMP SUM price. 

END OF SECTION • 
J Cai01\PUBUC\WO\W1500\TECHALL\SE0016S7.SPC 01657-3 30 August 1993 



I 

I 

SECTION 01620 

PRODUCT DELIVERY, STORAGE AND HANDLING 

PART 1 GENERAL 

1.01 GENERAL 

A These spedficatioDS appfy to all products famished under this contract 

1.02 DELIVERY 

A. Do not deliver products to the Owner. 

B. Do not deliver products to project site until related shop drawings have 
been reviewed and ^proved by Owner. 

C. Do not deliver products to the project site until required storage 
facilities as specified below have been reviewed by Owner. 

D. Products shall be delivered to site in manufacturer's original, 
unopened, labeled containers. 

E. Do not drop, roll or skid products off delivery vehicles. Hand carry or 
use suitable materials handling equipment. 

1.03 STORAGE AND PROTECHON 

A General: 

1. Store and protect products in accordance with the 
manufacturer's recommendations and the requirements 
specified hereiiL No on-site or existing storage facilities are 
available for use by the contractor. Furnish all on-site facilities 
if space is available in the area defined as the "Site Limits" for 
the Work. 

2. When area for storage facilities is not available within the "Site 
Limits", provide, at no extra cost to Owner, acceptable, 
weatherproof storage facilities in accordance with the storage 
requirements for specific equipment as described in the 
Contract Documents. 

3. Provide weatherproof storage for all spare parts, off site in a 
facility reviewed by Owner when area within the "Site Limits" 
for provision of such facilities does not exist Provide for 
security of such spare parts and for the segregation of spare 
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parts firom iminstalled products that will be used in the 
peifonnance of the work. 

4. Provide all equipment, spare parts and supplies that are to be 
delivered to the Ovmer in accordance with the Contract 
Documents in properly marked original packages that show the 
name of the item, the equipment, or ^tem in which the item 
belongs. Owner's requisition number, the quantity and the 
Specification's Section number. 

5. Do not store products in the structures being constructed unless 
approved in writing by the Owner. 

6. Do not block or restrict the use of access roads with stored 
materials. 

7. Do not store products where fiiey will interfere with operations 
of Owner or other contractors or on Owner's property outside 
the "Site Limits" of the Work. 

8. Protect stored materials from damage by vandals. Contractor 
is fully responsible for products. 

9. Protect all products from damage or deterioration by weather. 
10. Do not store any products dfrectly on the ground. 
11. Do not store any products in drainage ditches or areas where 

water may Stand 
12. Label containers to identify materials inside using the 

terminology found in these Specifications. 

B. Uncovered Storage: 

1. The following types of materials may be stored out-of-doors 
without cover: 
a. Masonry units 
b. Reinforcing steel 
c. Structural Steel 
d. Piping 
e. Precast concrete items 
f. Castings 
8- Grating 
h. Hand Railing 

2. Store the above materials on wood blocking. 

C. Covered Storage: 

1. The following types of materials may be stored out-of-doors if 
covered with material impervious to water: 
a. Rough Lumber 

2. Tie down covers with rope and slope to prevent accumulation 
of water oh covers. 

3. Store materials on wood blocking. 
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D. Fully Protected Storage: 

1. Store all products not named above in buildings or trailers 
whidi have a concrete or wooden floor, a roof and fuUy closed 
walls on all sides. 

2. Provide heated storage space for materials which would be 
damaged freezing. 

3. Protect mechanical trnd electrical equipment from being 
contaminated 1^ dust and dirt 

4. Maintain temperature and humidity at levels recommended by 
manufacturers for electrical and electronic equipment. 

5. Temporarily connect equipment with built-in space heaters to 
a power source and keep heaters in operation. 

PART 2 PRODUCTS 

NOT USED 

PART 3 EXECUTION 

NOT USED 

END OF SECnON 
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SECnON 01669 

TESTING PROCESS SYSTEMS 

PART 1 GENERAL 

1.01 RELATED SECnONS 

A. Section 01657: Starting Process Systems. 

B. Section 01340: Shop Drawings, Product Data, and Samples. 

C. Section 01730: Operating and Maintenance Data. 

1.02 MANUFACTURER'S RESPONSIBILrnES 

A. Prepare equipment test procedure. 

B. Provide field representative to assist with the performance test of the 
equipment and systems as specified. 

C. Adjust or modify equipment during the performance test as necessary to 
achieve design performance. 

D. Pay costs incurred because of the Manufacturer's equipment failure to operate 
at specified performance criteria. 

E. Pay costs for installation and removal f rejected equipment. 

F. Submit to Owner written verification of satisfactory completion of 
performance test. 

1.03 OWNER'S RESPONSIBILrnES 

A. Make available sufficient process media to conduct the performance test. 

B. Pay costs of testing process media. 

C. Operate equipment and systems which Owner has accepted that are necessary 
to support the system being tested. 

1.04 SUBMITTALS 

A. Submit the following in accord with Section 01340: 

1. Equipment test procedure. 
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2. System test procedure and schedule a TninimniTi of two weeks in 
advance of the performance test. 

3. Copies of performance test data and test records. 

B. Submit Operating and Maintenance Manual revisions according to Section 
01730. Reflect actual operating conditions during the perfonnance test. 

PART 2 PRODUCTS 

NOT USED 

PART 3 EXECUTION 

3.01 SYSTEM TEST PROCEDURE 

A. Prepare system test procedure by coordinating the test procedures for the 
equipment in the system. 

B. Incorporate procedures to test the full design performance range of the 
equipment and the system. 

3.02 PREPARATION 

A. Complete start-up according to Section 01657. 

3.03 NONCONFORMING PROCESS MEDIA 

A. If the process media, such as water, does not conform to design criteria to the 
extent that the equipment and system cannot meet the performance criteria. 
Owner may elect one of the following methods to complete the performance 
test: 

1. Owner may modify the process media or obtain a new source until the 
media does conform to design criteria. Costs for modification or 
replacement of the media and additional testing to verify conformance 
to design criteria will be paid by Owner. 

2. Owner may authorize modification of the performance criteria to a 
proportional equableness. Adjustments in the design criteria will be 
established by Owner and agreed upon in writing by Owner and 
manufacturer. The costs of modifications to the equipment or system 
required by adjusting the design criteria will be paid for by Owner. 
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3.04 PROCESS START-UP 

A. Replace chedcout media used to start the system with process media by one 
of the following methods: 

1. Owner may modify the process media or obtain a new source until the 
media does conform to design criteria. Costs for modification or 
replacement of the media and additional testing to verify conformance 
to design criteria will be paid by the Owner. 

2. Owner may authorize modification of the performance criteria to a 
proportional equableness. Adjustments in the design criteria will be 
established by the Owner and agreed upon in writing by the Owner 
and manufacturer. The costs of modifications to the equipment or 
system required by adjusting the design criteria will be paid for by the 
Owner. 

3.04 PROCESS START-UP 

A. Replace checkout media used to start the system with process media by one 
of the following methods: 

1. Shut down, drain and refill the ^tem. 

2. Introduce process media to the influent stream. Add process media to 
replace the checkout media in the system; or add the process media at 
the design flow rate for a period of time equal to the longest retention 
time of any part of the system; whichever is the greater volume of 
process media. 

B. Operate system under process conditions without interruption 2 consecutive 
days before making the performance test. 

3.05 PERFORMANCE TEST 

A. Conduct system performance test according to approved system test 
procedure. 

B. Adjust system to operate at the performance criteria set by the Specifications 
and listed in Section 11001. 

C. Operate system without interruption and maintain the performance criteria 
for a minimum of 2 consecutive days. 

I 
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3.06 PERFORMANCE TEST FAILURE 

A. If the system fails to meet the performance criteria, modtty or replace the 
equipment or system components which are believed to be faulty. 

B. Receive Owner's written authorization for modifications to the system or 
equipment before making chaises. 

C. Conduct another performance test. 

D. Modifying or replacing equipment and the system retesting because of 
performance test failure will be at no cost to O^er. 

3.07 EQUIPMENT REJECTION 

A. If the equipment which causes the performance test failure is not corrected 
or if the system is again tested and fails to operate at the performance 
criteria, 0>raer may reject the faulty equipment. 

B. Repay Owner all sums of money paid for the rejected equipmeiit. 

C. Repay Owner cost of installation of rejected equipment. 

D. Owner will execute and deliver a bill of sale for the rejected equipment. Bill 
of sale does not abrogate Owner's right to recover damages for delays, losses 
or other conditions resulting from rejecting equipment. 

E. Owner will obtain alternate equipment to replace the rejected equipment. 

F. Provide use of rejected equipment at no cost to Owner \mtil alternate 
equipment can be installed. 

G. Remove rejected equipment at no cost to Owner. 

H. Install alternate equipment according to the equipment specification. 

3.08 SYSTEM ACCEPTANCE 

A. After successful completion of the performance test, Owner will designate in 
writing that the system is accepted. 

I 

m 

m 

% 

CH01\PUBUC\WO\W1500\TECHALL\SE001669.SPC 01669-4 30 August 1993 



I 
B. Owner will assume responsibility for the system operation and maintenance 

after acceptance is executed 

3.09 MEASUREMENT AND PAYMENT 

No separate payment will be made for work performed under this section. Include the cost 
of cost of such work in contract LUMP SUM price. 

END OF SECTION 
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SECnON 01700 

CX)NTRACr OJOSEOUT 

PART 1 GENERAL 

1.01 RELATED WORK 

A. General Conditions: 

B. Section 01027: Application for Payments 

C. Section 01310: Construction Scheduling 

D. Section 01370: Schedule of Values 

E. Section 01710: Qeaning 

F. Section 01720: Project Record Documents 

G. Section 01730: Operation and Maintenance Data 

1.02 GENERAL REQUIREMENTS 

A. The Contractor shall prepare and provide all documentation required in Uiis 
section, unless otherwise noted. 

1.03 SUBSTANTIAL COMPLETION 

A. Prepare and issue a Certificate of Substantial Completion for approval by the 
Owner containing: 

1. Date of Substantial Completion. 
2. Contractor's list of items to be completed or corrected as verified and 

amended by Owner. 
3. The time required to complete or correct work of listed items. 
4. Time and date Owner WiU assume possession of Work or designated 

portion thereof. 
5. Responsibilities of Owner and Contractor for: 

a. Insurance. 
b. Utilities. 
c. Operation of mechanical, electrical and other systems. 
d. Maintenance and Cleaning. 
e. Security. 

6. Signatures of: 
a. Contractor. 
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7. A place for signature of: 

a. Owner, 

B. Owner Occupancy of the Work: 

1. Owner will occupy Project, under provisions stated in Certificate of 
Substantial Completion. 

C. Complete work listed for completion or correction, within designated time. 

D. Owner will make an inspection after receipt of Certificate of Substantial 
Completion and should Owner consider that work is not substantially 
complete: 

1. Contractor will be notified, in writing, stating reasons. 
2. Contractor Will then Complete Work, and send second written notices 

to Owner, certifying that Work or designated portion of Project, is 
substantially complete. 

3. Owner will reinspect Work. 

E. Where the Contractor desires to place part of the Work in operation before 
the entire project is substantially complete. This process may be performed 
on a unit by unit basis. 

1.04 FINAL INSPECTION 

A Submit written certification that: 

1. Contract Documents have been reviewed. 
2. Project has been inspected for compliance with Contract Documents. 
3. Work has been completed in accordance with Contract Documents. 
4. Equipment and systems have been tested in presence of Owner and 

are operational. 
5. Work is completed and ready for final inspection. 

B. Owner will make final inspection after receipt of certification. 

C. Should Owner consider that Work is complete in accordance with 
requirements of Contract Documents, Contractor will be requested to make 
Project Closeout submittals. 

D. Should Owner consider that Work is not complete: 

1. Contractor will be notified, in writing, stating reasons. 
2, Contractor will take immediate steps to remedy the stated deficiencies 

and send second written notice to Owner certifying that Work is 
complete. 
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3. Owner will reinspect Work. 

1.05 CLOSEOUT SUBMnTALS 

A. Submit Record Drawings in accordance with Section 01720. 

B. Deliver evidence of compliance with requirements of governing authorities: 
1. Certificates of Infection: 

a. Mechanical. 
b. Electrical. 

2. Maintenance Bonds. 
3. Inventoiy lists and receipts for contractor furnished equipment that has 

been de^ered to the Owner. 

C. Deliver Certificate of Insurance for Products and Completed Operations. 

1.06 EVIDENCE OF PAYMENTS, AND RELEASE OF LIENS 

A. Contractor's Affidavit of Payment of Debts and Claims. 

B. Contractor's Affidavit of Release of liens: 

1. Consent Of Surety to Final Payment. 
2. Contractor's release or waiver of liens. 
3. Separate releases of waivers of liens for subcontractors, suppliers, and 

others with lien rights against property of Owner, together with list of 
those parties. 

C. Duly executed all submittals before delivery to Owner's Representative. 

1.07 FINAL ADJUSTMENT OF ACCOUNTS 

A. Submit final statement of accoimting to Owner. 

B. Reflect all adjustments for: 
1. Original Contract Sum. 
2. Additions and deductions resulting from: 

a. Previous Change Orders. 
b. Cash Allowances. 
c. Unit Prices. 
d. Other Adjustments. 
e. Deductions for uncorrected Work. 
f. Penalties. 
g. Deductions for liquidated damages 
h. Deductions for Reinspection Payments. 

3. Total contract Sum, as adjusted. 
4. Previous payments. 
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5. Sum remaining due. 

C. Owner will prepare final Change Order, reflecting approved adjustments to 
Contract Sum not previously made by change Orders. 

1.08 FINAL APPUCATION FOR PAYMENT 

A. Submit final application in accordance with requirements of the General 
Conditions. 

1.09 FINAL CERlTFiCATE FOR PAYMENT 

A. Owner's Representative wiU issue final certificate in accordance with 
provisions of the General Conditions. 

B. Should final completion be materially delayed through no fault of Contractor, 
Owner's Representative may issue a Semi-Final Certificate for Payment, in 
accordance with provisions of General Conditions. 

1.10 POST-CONSTRUCnON INSPECTION 

A. Prior to ejq)iration of one year from Date of Substantial Completion, Owner's 
Representative will make visual inspection of Project in company with Owner 
and Contractor to determine whether correction of Work is required, 
otherwise in accordance with provisions of the Contract Documents. 

B. For Guarantees beyond one year, Owner will make inspections after 
notification to Contractor. 

C. Owner will notify Contractor, in writing, of any observed deficiencies. 

PART 2 PRODUCTS 

NOT USED 

PART 3 EXECUTION 

3.01 MEASUREMENT AND PAYMENT 

No separate payment will be made for work performed under this section. Include the cost 
of cost of such work in contract LUMP SUM price. 

END OF SECTION 
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SECTION 01710 

CLEANING 

PART 1 GENERAL 

1.01 RELATED REQUIREMENTS 

A- General Conditions: 

B. Each Specification Section: Qeaning for specific Products or work. 

1.02 DISPOSAL REQUIREMENTS 

A. Conduct cleaning and disposal operations to comply with codes, ordinances, 
regulations, and anti-pollution laws. 

PART 2 PRODUCTS 

2.01 MATERIALS 

A Use Only those cleaning materials which will not create hazards to health or 
property and which will not damage surfaces. 

B. Use only those cleaning materials and methods recommended by 
manufacturer of the surface material to be cleaned. 

C. Use cleaning materials only on surfaces recommended by cleaning material 
manufacturer. 

PART 3 EXECUTION 

3.01 DURING CONSTRUCTION 

A. Execute periodic cleaning, every day, to keep the Work, the site and adjacent 
properties free from accumulations of waste materials, rubbish and windblown 
debris, resulting from construction operations. 

B. Provide on-site containers for the collection of waste materials, debris and 
rubbish. 

C. Remove waste materials, debris and rubbish from the site periodically and 
dispose of at legal disposal areas away from the site. 

D. Store volatile waste in covered metal containers and remove from premises 
as soon as possible. 
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E. Qean interior spaces prior to the st^ of finish work and continue cleaning 

on an as-needed basis until Work is completed. 

F. Schedule operations so that dust and other contaminants resulting from 
cleaning process will not fall on wet or newly-coated surfaces. 

G. Burning of debris on site is prohibited. 

H. Disposal of volatile fluid wastes and other chemical wastes in storm or 
sanitary sewer systems is not permitted. 

3.02 FINAL CLEANING 

A. Remove grease, mastic, adhesives, dust, dirt, stains, fingerprints, labels, and 
other foreign materials from sight-exposed interior and exterior surfaces. 

B. Wash and shine glazing and mirrors. 

C. Polish glossy surfaces to a clear shine. 

D. Ventilating Systems: 

1. Clean permanent filters and replace disposable filters if units were 
operated during construction. 

2. Clean ducts, blowers and coils if units were operated without filters 
during construction. 

E. Broom clean exterior paved surfaces; rake clean other surfaces of the grounds. 

F. Prior to final completion, or Owner occupancy, conduct an inspection of sight-
exposed interior and exterior surfaces, and ^ work areas, to verify that the 
entire Work is clean. 

3.03 MEASUREMENT AND PAYMENT 

No separate payment will be made for work performed under this section. Include the cost 
of cost of such work in contract LUMP SUM price. 

END OF SECTION 
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SECTION 01720 

PROJECT RECORD DOCUMENTS 

PART 1 GENERAL 

1.01 REQUIREMENTS INCLUDED 

A. Maintain at the site for Owner one record copy of: 

1. Drawings 
2. Specifications 
3. Addenda 
4. Change Orders and other Modifications to the Contract. 
5. Owner's Field Orders or written instructions. 
6. Approved Shop Drawings, Product Data and Samples. 
7. Field Test records. 

1.02 RELATED REQUIREMENTS 

A. Section 01340: Shop Drawings, Product Data and Samples. 

1.03 MAINTENANCE OF DOCUMENTS AND SAMPLES 

A. Store documents and samples in Contractor's field office apart from 
documents used for construction. 

1. Provide files and racks for storage of documents. 
2. Provide locked cabinet or secure storage space for storage of samples. 

B. File documents and samples in accordance with CSI/CSC 
format. 

C. Maintain documents in a clean, dry, legible condition and in good order. Do 
not use record documents for construction purposes. 

D. Make documents and samples available at all times for inspection by Owner. 

1.04 MARKING DEVICES 

A. Provide red pencils for recording information. 

1.05 RECORDING 

A. Label each document "PROJECT RECORD" in 2 inch high printed letters. 
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«p B. Record information concurrentiy with construction progress. Do not conceal 

any work until required information is recorded. 

C. Legibly mark the following information on drawings to record actual 
construction: 

1. Depths of various elements of foundation in relation to plan sheet 
datum. 

2. Horizontal and vertical locations of imderground and underslab 
utilities and appurtenances, referenced to permanent surface 
improvements. 

3. Location of internal utilities and appurtenances concealed in the 
construction, referenced to visible and accessible features of the 
structure. 

4. Field changes of dimension and detail. 
5. Changes made by Field Order or by Change Order. 
6. Details not on original contract drawings. 

D. Legibly mark each specification Section to record: 
1. Manufacturer, trade name, catalog niimber, and Supplier of each 

Product and item of equipment actually installed. 
2. Changes made by Field Order or by Change Order. 
3. Other matters not originally specified. 

1.06 SUBMITTAL 

A. At Contract close-out, deliver Record Documents to Owner. 

B. Place all letter-sized material in a three ring binder, neatly indexed. 

C. Bind contract drawings and shop drawings in rolls of convenient size for ease 
of handling. 

D. Accompany submittal with transmittal letter in duplicate, containing: 

1. Date. 
2. Project title and number. 
3. Contractor's name and address. 
4. Title and number of each Record Document. 
5. Certification that each document as submitted is Complete and 

accurate. 
6. Signature of Contractor or his authorized representative. 

PART 2 PRODUCTS 

NOT USED 
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PART 3 EXECUTION 

3.01 MEASUREMENT AND PAYMENT 

No separate payment will be made for work performed under this section. Include the cost 
of cost of such work in contract LUMP SUM price. 

END OF SECTION 
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SECnON 01730 

OPERATION AND MAINTENANCE DATA 

PART 1 GENERAL 

1.01 WORK INCLUDED 

A. Provide operation and maintenance data for the following 

1. Valves, locks, gates and related accessories. 
2. Instruments and control devices. 
3. All mechanical and electrical equipment and devices. 

1.02 RELATED WORK 

A. Section 01310 

B. Section 01340 

C. Section 01700 

D. Section 01720 

1.03 DEFINITIONS 

Construction Scheduling 

Shop Drawings, Product Data and Samples 

Contract Closeout 

Project Record Documents 

I 

A. Operations and Maintenance Data: All product related information and 
documents which are required for preparation of the operation and 
maintenance manual. 

B. Preventive Maintenance Instructions: All information and instructions 
required by personnel to keep a product or piece of equipment properly 
lubricated, adjusted and otherwise maintained so that the item Unctions 
economically throughout its full design life. 

C. Corrective Maintenance: All information and instructions required by 
personnel to repair a product or piece of equipment in the field. 

1.04 REQUIRED INFORMATION 

A Prepare the data specifically for this installation. 

B. Include, as a minimum requirement, the following items. 

1. Tracing, photocopy or other suitable reproduction of the equipment 
nameplates. 

CH01\PUBUG\WO\W1500\TECHALL\SEC0I730.SPC 01730-1 30 Aagml 1993 



I 
2. Equipment performance curves. (Copies of those submitted imder 

Section 013^). 
3. St^-up checl^t. 
4. Name, address and telephone number of the manufacturer. 
5. Name, address and telephone number of source of replacement parts 

and service nearest to the Project site. 
6. Complete, detailed operating instructions, written in the English 

language, for each product or piece of equipment listed in paragraph 
of this Section. 

7. Complete, detailed written preventive maintenance instructions as 
defined in paragraph 1.03.B. of this Section, including time required for 
each maintenance tasL 

8. Recommended spare parts lists and life expectancy of each part. 
9. Written explanations of all safety considerations relating to operation 

or maintenance procedures. 
10. Parts lists showing parts and catalog numbers with exploded view 

showing interrelationship of parts. 
11. Step by step corrective procaines tied to e:^loded diagram. 
12. A written explanation with illustrations as required for each preventive 

maintenance task, including finishes. 
13. Recommended schedule for execution of preventive maintenance tasks. 
14. Lubrication and other consumables charts, including rate of 

consumption. 
15. Table of alternate lubricants. 
16. Troubleshooting instructions and diagnostic procedmes. 
17. List of required maintenance tools and equipment. 

1.05 SUBMnTAL REQUIREMENTS 

A. Submit operations and maintenemce data to Owner within one year after 
Award of Contract or 60 days after review of shop drawings, whichever occurs 
first. 

B. Submit updated operation and maintenance data to the Owner as it becomes 
available. 

C. Submit all revisions of manufacturer's literature and operation and 
maintenance data to the Owner within 60 days after such revision is made. 

D. Submit 3 copies of each item. 

E. Provide a letter of transmittal with each submittal and include the following 
in the letter; 

1. Date of submittal. 
2. Contract title and number. 
3. Contractor's name and address. 
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4. A list of the attachments and the specification sections to which they 
relate. 

5. Reference to or e]q)lanation of any related submittals previously 
submitted or to be submitted at a future date. 

F. The Owner may withhold one hundred percent of progress payments until 
satisfactory operation and maintenance data has been submitted. 

1.06 FORM OF SUBMnTALS 

A. Prepare data for inclusion in an instructional manual for use by Owner's 
personnel. 

B. Format: 

1. Size: 8-1/2 in. x 11 in. or 11 in. x 17 in., folded. 
2. Paper: Manufacturer's printed data, or neatly typewritten. 
3. Drawings: 

a. Provide reinforced pimched binder tab, bind in with text. 
b. Fold 11 in. X 17 in. drawings to size of text pages. 

4. Provide fly-leaf for each separate product, or each piece of operating 
equipment. 
a. Provide typed description of product, and major component 

parts of equipment. 
b. Provide indexed tabs. 

5. Provide left-hand binding margin of 1.25 inches. 

C. Organization and Packaging 

1. Submit data bound in looseleaf binders, arranged in logical sequence, 
neatly boxed in cardboard boxes. 

2. Provide a table of contents for each box. 
3. Label exterior of each box with typewritten labels indicating the titles 

of contents. 
4. Use dividers between major categories of information such as 

"Operating Instructions", preventive maintenance instructions, etc. 
When necessary place each major category in a separate box. 

5. Identify products by their functional names in the table of contents and 
at least once in each chapter or section. Thereafter, abbreviations and 
acronyms may be used if their meaning is explained in a table in the 
back of each box. Exclusive use of model or catalog numbers or letters 
for identification is not acceptable. 

PART 2 PRODUCTS 

NOT USED 
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PARTS EXECUTION 

3.01 MEASUREMENT AND PAYMENT 

No separate payment will be made for work performed imder this section. Include the cost 
of cost of such work in contract LUMP SUM price. 

END OF SECnON 

% 
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SECnON 02050 

ROADWAY PREPARATION 

PART 1 GENERAL 

1.10 DESCRIPTION 

Work included in this section is the construction of a gravel roadway at the 
plant site from the entrance at the main road to the treatment buildings. 

1.02 RELATED WORK 

A. Section 02110: Qearing and Stripping 

B. Section 02200: Earthwork 

1.03 SEQUENCING AND SCHEDULING 

A. Notify Owner of intent to proceed with removal at least 10 days prior to 
start of work. 

B. Schedule and coordinate removal work with new construction to e)q>edite 
completion of new treatment facility. 

1.04 PROTECnON 

A. Locate, mark and protect all existing utilities, structures, landscape 
features, etc., as required in Section 02200. 

PART 2 PRODUCTS 

NOT USED. 

PART 3 EXECUTION 

A. Establish extent of removal by area and elevation; designate and identify 
datum elevation. 

B. Maintain bench marks, monuments and other reference points. 

3.02 REMOVAL OF ABANDONED FAdLmES 

A. Plug all incoming and outgoing pipes. 
B. Drain water from structure and discharge in an approved manner. 
C. Remove handrail, etc. 
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D. Cut or break off piping, concrete, reinforcing steel and masonry a minimum 
of two feet below existing grade. 

E. Backfill structure per specification Section 02200 Earthwork. 
F. Damage to existing fac^ties are to be repaired at no cost to Owner. 

3.03 MEASUREMENT AND PAYMENT 

No separate payment will be made for work performed under this section. 
Include the cost of such work in contrtict LUMP SUM price. 

END OF SECTION 
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SECnON 02110 

CLEARD^G AND STRIPPING 

PART 1 GENERAL 

1.01 WORK INCLUDED 

A. Clear areas of plant life and grass as necessary for 
construction and only with prior approval of Engineer. 

B. Remove trees and shrubs. 

C. Remove surface debris and rubbish. 

D. Strip and stoclspile topsoil. 

1.02 RELATED WORK 

Section 02200: Earthwork 

1.03 REGULATORY REQUIREMENTS 

A. Conform to applicable ordinances and codes for disposal of debris. Burning 
of debris on site is prohibited. 

PART 2 PRODUCTS 

NOT USED 

PART 3 EXECUTION 

3.01 CLEARING 

A. Clear areas required for access to site and execution of work, 

3.02 PROTECTION 

A. Protect plant growth and features remaining as final landscaping. 

B. Protect bench marks and existing work from damage or displacement. 

C. Maintain designated site access for vehicle and pedestrian traffic. 
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3.03 DISPOSAL 

A. Properly dispose of all excess scrsq) material, rubbish or debris from site or as 
directed by the En^eer. 

3.04 MEASUREMENT AND PAYMENT 

No separate payment will be made for work performed imder this section. Include 
the cost of such work in contract LUMP SUM price. 

END OF SECTION 

I 
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SECnON 02200 

EARTHWORK 

PART 1 GENERAL 

1.01 WORK INCXUDED 

A. General excavation and fill operations. 

B. Rou^ grading and contouring of site. 

C. Finish grading. 

D. Drainage ditches. 

1.02 RELATED WORK 

A. Section 02220: Excavation, Backfilling and Comptiction for Pipelines 

B. Section 02221: Structural Excavation, Backfilling and Compaction 

1.03 QUALITY ASSURANCE 

A. Test material to be used as compacted fill, whether excavated on site or 
imported as off-site borrow, for compliance with the requirements of this 
Section prior to placement. 

1.04 PRODUCT DELIVERY, STORAGE AND HANDLING 

A. Stockpile excavated materials and/or borrow as instructed by the Engineer. 

B. Lightly compact and slope top of stockpiles to prevent excessive erosion and 
ponding of water. 

1.05 WORK AFFECTING EXISTING FAOLTTIES 

A, Utilities 

1. Protect above or below grade utilities which are to remain. 
2. Do not take existing utilities out of service without specific 

authorization by the utility owner and Engineer. 
3. Notify the utility owner and Engineer at least five working days prior 

to ta^g existing utilities out of service to make coimections or for 
removal of utility. 

CH01\PUBUC\WO\W130CMECHALL\SEC02200.SFC 02200-1 30At«iutl993 



1.06 PROTECTION 

A. Protect trees, shrubs, and other features remaining as portion of final 
IjuiHsffaping 

B. Protect bench marks, existing structures, fences, roads, sidewalks and paving. 

C. Protect above or below grade utilities vdiich are to remain. 

D. Protect excavations by shoring, bracing, sheet piling, underpinning, or other 
methods, as required to prevent cave-ins or looSe dirt from falling into 
excavations. 

£. Underpin adjacent structures which may be damaged excavation work, 
including service lines and pipe chases. 

F. Notify the Engineer of une;q>ected sub-surface conditions and discontinue 
work in area until the Engineer provides notification to resume work. 

G. Protect bottom of excavations and soil around and beneath foundations from 
frost and freezing. 

H. Grade around excavations to prevent surface water run-off into excavated 
areas. 

I. Repair damage, promptly, at no cost to Owner. 

PART 2 PRODUCTS 

2.01 MATERIALS 

A Type A Qean gravel-sand mixture free from organic matter and when tested 
in accordance with ASTM D422, conforming to following Illinois Department 
of Transportation gradation classification CA-18 requirements: 

Sieve Size % Passing 

3 inches 100 
1 inch 90 to 100 
No. 4 50 to 100 
No. 16 30 to 80 
No. 50 10 to 30 
No. 200 0to5 

B. Type B: Unclassified material obtained from excavation or any other source; 
free from peat, wood, roots, bark, debris, garbage, rubbish, or other 
extraneous material; maximum size of stone not to exceed 6 inches. 
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C. Drain Rock: Qean, washed, sound and durable well-graded crushed rock, 
crushed gravel or gravel; when tested in accordance with ASTM D422, 
conforming to following Illinois Department of Transportation gradation 
classification CA-7 requirements: 

Sieve Size % Passing 

1-1/2 inches 100 
1 inch 90 to 100 
1/2 inch 30 to 60 
No. 4 OtolO 

D. Filter Sand: Select, granular material, free from organic matter; when tested 
in accordance with ASTM D422, conforming to following Dlinois Department 
of Transportation gradation classification CA-18 requirements: 

SicYg Swg % Passing 

3 inches 100 
1 inch 90 to 100 
No. 4 50 to 100 
No. 16 30 to 80 
No. 50 0 to 20 
No. 200 0 to 4 

E. R^rap: Durable field Or quarry stone of Illinois DOT {q)proved quality; 
sound and relatively free of seams, laminations, cracks and other structural 
defects. 
1. Maximum weight per piece of 150 pounds and not more than 5 percent 

weighs less than 3 pounds per piece; graded evenly, 30 to 70 percent 
of material to wei^ 60 pounds or more per piece. 

2. Riprap Bedding: Well graded; 100 percent passes 3-inch sieve with no 
more than 5 percent passing No. 4 sieve; Illinois DOT approved 
quality. 

F. Granular Cradle: Stone screening, crushed stone, pit run gravel, washed 
gravel, or other graniilar material as approved with types and gradations of 
Illinois Department of Transportation classifications as follows: 

I 
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GRANULAR CRADLE GRADATIONS ¥ 
SIEVE SIZE PERCENT PASSING 

IDOT 
ClASS 1-1/2" 1" 3/4" 1/2" 3/8" #4 #8 #16 #200 

CA-13 100 94-100 70-90 20-50 0-6 5-15 

G. Selected Granular Badcfill: Sand, stone sand, crushed stone, pit run or 
crushed gravel, with types and gradations of Illinois Department of 
Transportation classification as follows: 

SELECTED GRANULAR BACKFILL 

SIEVE SIZE PERCENT PASSING 

TYPE 1-1/2" 1" 1/2" #4 #8 #16 #100 #200 

FA-6 84-100 040 0-12 

A 100 90-100 60-100 40-80 25-60 2(M5 0-15 

B 100 60-95 40-60 15-45 5-15 

1. Granular materials from local deposits, graded reasonable close to 
limits specified in A and B above inay be used if approved by 
Engineer. 

2. At time of use, Select Granular Backfill free of frozen lumps and 
foreign material. 

H. Fill under landscaped areas: 
1. Free from alkali, salt, and petroleum products. 
2. Use sub-soil excavated from site only if conforming to specified 

requirements. 

PART 3 EXECUTION 

3.01 PREPARATION AND LAYOUT 

A. Establish extent of site grading by area and elevation; designate and identify 
datum elevation. 

B. Set required lines and levels. 
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C. Maintain bench marks, monuments and other reference points. 

3.02 UnLTIlES 

A. Known underground utilities are indicated on the FLANS. 

B. Before starting excavation, establish location and extent of underground 
utilities occurring in work area. 

C. Notify the Engineer for direction of removal and/or relocation of lines which 
are in the way of excavation. 

D. Maintain, re-route or extend as required, existing utilify lines to remain which 
pass through work area with the approval of the Owner. 

£. Support and protect utility services uncovered by excavation. 

F. Remove abandoned service lines from areas of excavation; cap, plug or seal 
such lines and identify at grade. 

G. Accurately locate and record abandoned and active lines rerouted or 
extended, on Project Record Documents. 

H. As excavation approaches utilities, hand excavate to uncover utilities. 

3.03 EXCAVATION 

A. Before starting excavation, clear work area in accordance with Section 02110. 

B. Excavate in accordance with lines and levels required for construction of the 
work. 

C. When excavation is through paved areas, cut pavement to provide a square, 
uniform edge with Tninimuin disturbance of remaining pavement. 

D. Machine slope banks. 

£. Hand trim excavations and leave free from loose or organic matter. 

F. Keep excavations dry imtil backfilling is completed. 

G. Do additional excavation only by written authorization of Engineer. 

H. Correct unauthorized excavation as directed, at no cost to Owner. 

I. Excavations are not to interfere with normal 45 degree bearing splay of any 
foundatioa 
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J. Stodqnle excavated material in areas designated by Owner according to 
classifications given under MATERIALS portion of this section. 

K. Do not disturb soil within branch ^read of existing trees or shrubs that are 
to remain. 

L. If necessary to excavate through roots, perform work by hand and cut roots 
with a sharp ax. 

3.04 BACKFILLING 

A. Fill Placement 

1. Do not start backfilling operations until structures have been injected 
and backfilling authorized by Owner. 

2. Ensure areas to be filled are free from debris, snow, ice and Water, and 
that ground surfaces are not in a frozen conidition. 

3. Do not place fill over existing sub-grade surfaces which are porous, wet 
or spongy. 

4. Compact existing sub-grade surfaces if densities are not equal to that 
required for materials. 

5. Cut out soft areas of existing sub-grade. Backfill with select fill and 
coi^act to required density. 

6. Place compacted fill to grades, contours, levels and elevations shown 
on PLANS. 

7. Place fill s^tematically and as early as possible to allow maximum 
time for natural settlement and compaction. 

8. Place and compact fill materials in continuous layers not exceeding 8 
inches loose depth. Use a method so as not to disturb or damage 
completed work constructed in the excavations. 

9. Maintain optimum moisture content of fill materials to attain required 
compaction density. 

B. Compaction 

1. Compact fill materials listed below to required percentages of 
maximum dry density as determined by ASTM D-698. 
a. Compact granular backfill under structures and roads to 95 

percent 
b. Compact bedding to 70 percent relative density or as approved 

by the Engineer. 
c. Minimum frequency of density tests. 

1) Granular backfill: 1 test/500 cubic yards. 
2) Initial backfill: 1 test/200 cubic yards. 
3) Bedding: 1 test/200 cubic yards. 
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3.05 FINISH GRADING 

A. Subgrade Preparation 

L Roug^ grade compacted fill systematically to allow for a TnaTiirmm 
amount of natural settlement and compaction. Eliminate uneven areas 
and low spots. Remove debris, roots, brandies, stones, etc. in excess 
of 3 indies in size. Remove fill material which has been contaminated 
with petroleum products. 

2. Cut out areas, to sub-grade elevation, which are to receive sidewalks 
or stabilizing base for slabs. 

3. Bring conqiacted fill to required levels, profiles and contours. Make 
dianges in grade gradual Blend slopes into level areas. 

4. Slope grade away from structures minimum 6 inches in 6 feet unless 
otherwise indicated on PLANS. 

5. Where fill to required subgrade elevation is less than 6 inches, scarify 
to a depth of 6 inches and compact 

6. Cultivate subgrade to a depth of 3 inches where topsoil is to be placed. 
Repeat cultivation in areas where equipment, used for hauling and 
spreading topsoil has compacted subgrade. 

B. Placing Topsoil 

1. Place in minimum 4 inches depth up to finished grade elevations. 
2. Use topsoil in relatively dry state. Place during dry weather. 
3. Fine grade topsoil elindnating rough and low areas to ensure positive 

drainage. Maintain levels, profiles and contours of sub-grades. Rake 
until surface is smooth. 

4. Remove stone, roots, grass, weeds, debris and other foreign material 
while spreading. 

5. Manually spread topsoil around trees, plants, and buildings, to prevent 
damage which may be caused by grading equipment 

6. Lightly compact topsoil after placing. 
7. Seed topsoil in accordance with Section 02937. 

3.06 TOLERANCES 

A Site grading to conform to PLANS within the following tolerances: 

1. Drainage ditches: +. 0.10 feet. 
2. Excavations: +. 0.20 feet 
3. Compacted Fill: +. 020 feet 

3.07 SURPLUS MATERIAL 

A Dispose of unclassified material, surplus fill materials and excess topsoil off 
site or as directed by the Engineer. 
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B. Leave stodq)ile areas and entire job site dean and raked, ready to receive 

seeding. 

3.08 MEASUREMENT AND PAYMENT 

No separate payment will be made for work perfonned under this section. Indude 
the cost of such work in contract LUMP SUM prices^ 

END OF SECnON 
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SECTION 02220 

EXCAVATION, BACKFILLING AND COMPACTION FOR PIPELINES 

PART 1 GENERAL 

1.01 WORK INCLUDED 

A Trenching for utilities and piping systems as well as subsequent back^ and 
compaction operations. 

1.02 RELATED WORK 

A Section 02200: Earthwork 

B. Section 03300: Cast-in-Place Concrete 

C. Section 15001: General Requirements for Piping Systems 

1.03 REFERENCE STANDARDS 

A ASTM D698: Moisture Density Relationship of Soils using a 5.5 lb. Hammer 
and a 12-inch Drop. 

1.04 PROTECTION 

A Protect trees, shrubs and lawn, areas to receive planting, and other features 
remaining as part of final landscaping. 

B. Protect bench marks and existing structures, roads, sidewalks, paving and 
curbs against damage from vehicular or foot traffic. Install and maintain 
bridging, planking and cants to provide access to buildings. 

C. Protect excavations by shoring, bracing, sheet piling underpinning, or by other 
methods, as required to prevent cave-ins or loose dirt from falling into 
excavations. 

D. Underpin or otherwise support adjacent structure(s) which may be damaged 
by excavation work. This includes service lines and pipe chases. 

E. Notify Owner of any unexpected sub-surface conditions. Discontinue work in 
the area until Owner provides notification to resume work. 

F. Protect bottom of excavations and soil around and beneath foundations from 
frost. 
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PART 2 PRODUCTS 

2.01 BED AND FILL MATERIALS 

A. Bedding and backfill to conform to Section 02200. 

B. Concrete to conform to Section 03300. 

PART 3 EXECUTION 

3.01 PREPARATION AND LAYOUT 

A. Establish extent of excavation by area and elevation. Designate and identify 
datum elevation. 

B. Set required lines and levels. 

C. Maintain bench marks, monuments and other reference points. 

3.02 LmunES 

A. Known underground utilities are indicated on the PLANS^ 

B. Before starting excavation, establish the location and extent of underground 
utilities occurring in the work area. 

C. Notify the Owner for direction for removal and/or relocation of utility 
companies' lines which zie in the way of excavation. 

D. Maintain, reroute or extend as required, existing utility lines to remain which 
pass through the work area with the approval of the O^er. Pay costs for this 
work. 

E. Protect active utility services uncovered by excavation. 

F. As directed on the PLANS, remove abandoned service lines from areas of 
excavation. Cap, plug or seal such lines and identify at grade. 

G. Accurately locate and record abandoned and active lines rerouted or 
extended, on Project Record Documents. 

3.03 TRENCHING 

A. Excavate for mechanical and electrical services. Ensure trenching does not 
interfere with normal 45 degree bearing splay of any foundation. 

B. Excavate in accordance with lines and grades. 
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C. Trench depths are calculated to provide adequate cover over pipes. Notify 
Engineer if adequate cover is lacking and correct as directed by Engineer. 

D. Cut trenches sufficient^ wide to enable proper installation of services and to 
allow for inspection. Trim and shape trench bottoms and leave free of 
irregularities, lumps and projections. 

E. Do not disturb soil within branch spread of existing trees or shrubs that are 
to remain. If it is necessary to excavate through roots, perform work by hand 
and cut roots with a sharp axe. 

F. When complete, request the Engineer to inspect excavations. Correct 
unauthorized ^cavation as directed, at no cost to the Owner. 

G. Make additional excavation to remove unsuitable foimdation material as 
directed by Engineer. Backfill and compact over excavation as shown on 
PLANS. 

H. Stoclq)ile excavated sub-soil for re-use where directed. Remove excess or 
unsuitable excavated sub-soil from site. 

3.04 DEWATERING 

A. Keep trenches dry. Provide necessary equipment including pumps, piping and 
temporary drains. 

B. Do not discharge drainage water lines into municipal sewers without 
municipal approval. Ensure water discharge does not contain silt held in 
suspension. 

C. Direct surface drainage away from excavated areas. 

D. Control the grading in and adjacent to excavations to prevent water running 
into excavated areas or onto adjacent properties or public thoroughfares. 

E. Furnish and operate suitable pumps on a 24-hour basis to keep excavations 
free of water until services have been placed and backfilling is completed. 

3.05 BEDDING 

A. Manually place and compact bedding material in layers not exceeding 8 
inches. 

B. Use granular cradle of CA-13 gradation. 

C. Bed PVC and HDPE pipeline in accordance with ASTM D2321. 
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3.06 BACKFILLING 

A Do not start backfilling until services have been inspected. 

B. Ensure trenches are free of building debris, snow, ice, and water and that 
ground surfaces are not in a frozen cohditioa 

C. Backfill systematically and as earfy as possible to allow maxinium time for 
natural settlement and compaction. 

D. Place and compact fill materials in continuous layers not exceeding 8 inches 
loose depth. Use a method so as not to disturb or damage services. 

E. Maintain optimum moisture content of fill materials so as to attain required 
compaction deiisity. 

3.07 BAOGTIIJNG BELOW PIPE CENTERLINE 

A If select granular backfill is required above pipe centerline, also place below 
pipe centerline. 

B. When granular or concrete cradle is indicated, extend to horizontal plane 
through pipe diameter. 

C. When no cradle is indicated, backfill below horizontal plane through pipe 
diameter with selected trench-excavated materials, free from rocks or other 
materials capable of damaging pipe or its coating. 

D. Place material evenly around pipe and hand tamp. 

3.08 BACKFILLING ABOVE PIPE CENTERLINE 

A Non-Structural Locations; 
1. Backfill up to 6 inches above top of pipe with selected excavation 

material free from clods and stones. 
2. Backfill from 6 inches above top of pipe to surface with excavation 

material which will nOt dislodge or damage pipe or cause trench 
bridging. 

3. Watersoaking or other methods of trench settlement not required. 
4. Round excess material neatly over top of trench as directed to allow 

for trench settlement 
5. Reshape surface to level out uneven settlement during final clean-up. 

B. Structural Locations: 
1. Backfill above pipe centerline to point 12 inches above top of pipe 6 

inch layers loose measure Selected Granulm Fill, with eadi layer 
compacted in manner not disturbing or injuring pipe. 
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2. Back^ balance to bottom level of permanent ^e surface in 12 inch 
layers Select Granular Fill with each layer compacted. 

3. Compaction: 95% modified proctor. 

3.09 COMPACTION 

A From the bottom of the trench to a miniTnuTn height 8 inches above pipe 
crown compact backfill materials with hand operated devices. 

B. Compact fill materials to uniform density of 95 percent of maximum density 
obtained by ASTM method of compaction testi^. 

C. Remove and replace improperty compacted backfill material at no cost to 
Owner. 

3.10 CLEAN UP 

A Remove surplus fill materials from site. 

B. Conform to the requirements of Section 01710. 

3.11 MEASUREMENT AND PAYMENT 

No separate payment will be made for work performed under this section. Include 
the cost of such work in contract LUMP SUM prices. 

END OF SECTION 
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SECnON 02221 

STRUCTURAL EXCAVATION, BACKFILLING AND COMPACnNG 

PART 1 GENERAL 

1.01 WORK INCLUDED 

A Excavation and backfill around structures. 

B. Excavation support ^tems. 

C. Groundwater and surface water control 

1.02 RELATED WORK 

A Section 02200: Earthwork. 

B. Section 02220: Excavation, Backfilling and Con^action for Pipelines. 

1.03 REFERENCE STANDARDS 

A American Society for Testing and Materials, ASTM: 
1. D422. 
2. D1557. 

B. Standard Specifications for Road and Bridge Construction, Illinois 
Department of Transportation, adopted July 1, 1988. 

PART 2 PRODUCTS 

2.01 MATERIALS 

A Excavation Support System: Contractor's option, suited for piirpose. 

B. Fill Materials: In accordance with Section 02200. 

PART 3 EXECUTION 

3.01 PREPARATION AND LAYOUT 

A Establish extent of structural excavation by area and elevation; designate and 
identify datum elevation. 

B. Set required lines and levels. 
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C. Maintain bench marks and other reference points. 

3.02 PROTECTION 

A. Protect, support and/or reroute existing utilities as described in Section 02200. 

B. Protect adjacent work from damage by excavation and backfilling operations. 

C. Protect adjacent structures from undermining. 

D. Support sides of excavations to prevent soils movement which may diminish 
the excavation widtii below width required for work. 

E. Support sides Of exca^tion which interfere with normal 45 degree bearing 
splay of any foundation. 

3.03 EXCAVATION SUPPORT SYSTEMS 

A. Design, installation and maintenance of temporary excavation support systems 
is the responsibility of the Contractor. Provide support systems at no 
additional expense to Owner. 

B. Design and construct excavation support systems in accordance with OSHA 
Standards and interpretations. 

3.04 GROUNDWATER AND SURFACE WATER CONTROL 

A Contractor is responsible for designing, providing and maintaining a system 
for control of groundwater based on recommendations contained in 
geotedmical investigation report. 

B. Lowering groundwater by pumping from open sumps within foundation limits 
is not permitted. 

C. Provide adequate swales, dams, ditches and grading to prevent surface water 
from flowing into excavation. 

D. Maintain water control until structure is complete and backfill is brought to 
final grade unless otherwise directed by Owner. 

3.05 STRUCTURAL EXCAVATION 

A. Excavate to lines and grades shown on the PLANS. 
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C Perfonn additional excavation only as approved the Owner. 

D. Correct unauthorized excavation as directed at no cost to Owner. 

£. Fill over-excavated areas imder structure bearing surfaces with conaete or 
conq>acted sand fill as required by the Owner. 

F. Excavate to within one (1) foot of final grade, making final excavation 
immediately prior to placement of formwork and reinforcing steel. Limit area 
of final excavation to that whidi is being prepared for concrete placement 
Limit e}q)osure of final excavated surface to eight hours or over excavate two 
inches and provide a concrete seal slab. Keep excavations dry until concrete 
and backfill operations are complete. 

3.06 STRUCTURAL BACKFILL 

A. Backfill around structures as soon as possible after approval by the Owner. 

B. Structural Backfill: 
1. Type A material, unless otherwise indicated 
2. Place in horizontal layers not exceeding 8 inches in loose depth. 
3. Compact by power-operated tampers, rollers, or other suitable 

equipment to dry density equal to 90 percent of maximum. 
4. When backfill is sub-grade for walks, roadways, foundations, or slabs, 

compact to dry density equal to 95 percent maximum. 

C. Common Backfill: 
1. Type B material, unless otherwise indicated. 
2. Backfill away from structures, 5 feet or greater: 

a. Place in layers not exceeding 12 inches loose depths. 
b. Compact to achieve 85 percent of maximum density. 

3. Backfill Adjacent to Structures: Place and compact in accordance with 
structural backfill requirements. 

D. Do not backfill against walls until concrete has been in place at least seven 
days. 

E. Do not backfill against partially completed structures until main floor slabs 
have been in place at least seven days and placement is approved by the 
Owner. 

F. Backfill simultaneously on each side of foundation walls and other structures 
to equalize soil pressures. Provide temporary bradng ^ required. 
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G. Take special care to prevent wedging action against structure. Bendi or 

serrate slopes bounding excavation. 

END OF SECnON 
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SECnON 02227 

WASTE MATERIAL DISPOSAL 

PART 1 GENERAL 

1.1 DESCRIPTION 

Waste material disposal consists of disposal of trees, stumps, logs, brush, roots, grass, 
vegetation, humus, rubbi^ and other objectionable matter from operations such as 
dealing and grubbing, excavation and grading. Unless otherwise specified, the 
Contractor is responsible for the removal and disposal of the above described 
materials. 

PART 2 PRODUCTS 

Specific products are not required. Use equipment and materials necessary to 
properly complete disposal of waste materials. The Contractor shall notify the 
Engineer of the proposed disposal sites. 

PART 3 EXECUTION 

3.1 DISPOSAL AREA 

A. Waste material shall be removed from the work site and disposed of in 
manner not to damage the Owner or other persons. 

B. Strip the disposal area of vegetation, humus, or other debris. Strippings 
become the property of the Contractor, to be disposed of with other waste 
materials. 

C. Protect trees shown on the PLANS. Take spedal care not to damage trees 
which are outside limits of waste disposal areas. 

D. The Contractor shall not dispose of any excavated materials within an area 
designated as being within the 100-Year Rood Hazard Area. 

E. If excess soil is deposited on private property, the Contractor must secure 
written pennission from the property owner to do so. Written permission 
must include a description of the property on which the soil is deposited and 
a copy of furnished to the Engineer. 

I 
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32 MEASUREMENT AND PAYMENT 

No separate payment will be made for work performed under this section. Include 
the cost of such work in contract LUMP SUM price. 

END OF SECnON 

m 
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SECnON 02511 

ASPHALTIC CX)NCRETE PAVING 

PART 1 - GENERAL 

1.01 WORK INCLUDES 

A. Prepare sub-grade to receive base course. 

B. Place stabiliziug base courses, work and compact. 

C. Prime base course, place asphalt pavement 

1.02 RELATED WORK 

A Section 01410: Testing Laboratoiy Services 

B. Section 02211: Backfilling and Rough Grading 

1.03 REFERENCES 

A State of Illinois, Dept of Transportation: 
1. Standard Specification for Road and Bridge Construction 

PART 2 - PRODUCTS 

2.01 STABILIZING BASE COURSE MATERIALS 

A Granular Sub-Base: Pit run gravel or crushed rock screenings; free from 
shale, clay, organic matter and debris; graded within limits of Illinois DOT 
CA-1 gradation. 

B. Granular Base: Angular crushed natural stone; free from shale, organic 
matter and debris; graded within limits of Illinois DOT, Aggregate Base 
Coarse Type B, Gradation CA-9 or CA-10. 

C. Primer: Homogeneous medium curing liquid asphalt; of type recommended 
for asphaltic paving; bituminous materials prime coat, MC-30. 

2.02 ASPHALT PAVEMENT MATERIALS AND MIX 

A Bituminous Surface Plant Mix: IDOT, Qass B. 

B. Maintain thorough and uniform mixture. 
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C. Bring asphalt cement and mineral constituents to specified temperatures 

before mixing. 

D. Ensure aggregates are sufficiently diy so as not to cause forming in mixture. 

PART 3 - EXECUTION 

3.01 PREPARATION 

A. Ensure grading of sub-grade to specified elevation. 

B. Scarify sub-grade, where asphalt pavement is to be placed, to minimuTn depth 
of 5 inches. 
1. \^ndrow loosened soil to one side. 
2. Thoroughly scarify exposed surface to depth of 5 inches and compact. 
3. Rework windrowed soil to finely divided condition as possible, spread

ing over conq)acted surfaces. 

C Shaping: 
1. Before final rolling, shape entire section, add additional sub-soil and 

compact sub-grade to provide grades, elevation and cross-section 
indicated. 

2. Points of finished sub-grade surface within 1 inch of elevations 
indicated. 

3.02 PLACEMENT OF STABILIZING BASE COURSE 

A. Bring sub-base course to depth(s) and profiles indicated. 
1. Extend sub-base course miuiTnuni 12 inches beyond asphalt pavement 

width. 
2. Place in layers maximum depth of 4 inches. 
3. Compact each layer. 
4. Properly compact areas adjacent to curbs, catch basins, manholes and 

other areas not accessible to rollers with mechanical or hand tamping 
devices. 

5. Ensure granular sub-base course materials are not contaminated with 
deleterious materials. 

6. Ensure top surface of base course is true to lines and grades indicated, 
with all points within 1/2 inch of elevations indicated. 

B. Optimum Moisture: 
1. Add water during compaction to bring stabilizing base course materials 

to optimum moisture content 
2. When excess moisture exists, rework stabilizing base course materials 

until optimum moisture content is obtained. 
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3.03 PRIMING PREPARED STABILIZED BASE COURSE 

A. Ensure stabilized base course is diy and free of loose or foreign material 
before priming. 

B. Primer Application Rate: 
1. primer over prepared stabilizing base course at uniform rate of 

1/2 gallon per square yard. 
2. Ensure primer is at ten:q)erature recommended by manufacturer. 
3. Use dean natural sand to blot excess primer. 

C. Similarly prime surfrces of curbs and gutters which will be in contact with 
asphalt pavements. 

D. Coat surfaces of manoles and catchbasins whidi are to remain free of asphalt 
with oil to prevent asphalt adhesion. 

3.04 PLACEMENT OF ASPHALT PAVEMENT 

A. Placement Sequence: 
1. Place asphalt pavement within 24 hours of priming stabilizing base 

course. 

B. Placement Depth: 
1. Place asphalt pavement to compacted depth of 3 inches in two lifts. 

C. Temperature: 
1. Do no place asphalt pavement when surface temperature is 40T or 

lower. 
2. Ensure asphalt pavement is minimum 22S°F immediately after placing 

and prior to initial rolling. 

D. Compaction: 
1. Compact each asphalt paving course as specified by IDOT Standard 

Specifications for Bituminous Surface Plant Mix (Qass B), with 
approved rolling equipment. 

2. Start compaction as soon as pavement will bear equipment without 
checking or undue displacement. 

3. Carry out compaction in three operations in pass sequence. 
4. Ensure each pass of roller overlaps previous passes to ensure smooth 

surface free of roller marks. 
5. Keep roller wheel suffidently moist so as not to pick up material. 
6. Perform hand tamping in areas not accessible to rolling equipment 

E. Joints: 
1. Ensure joints during paving operations are straight, clean, vertical and 

free of broken or loose material. 
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2. Prime vertical sui&ces of joints to ensure tight bond. 

F. Tolerances: 
1. Ensure surface of completed asphalt pavement is true to lines, profiles 

and elevations indicated. 
2. Free from depressions exceediag 1/4 inch when measured wifii 10-foot 

straightedge. 

B. Do not allow vehicular traffic on newly paved areas until surface has cooled 
to atmospheric temperatures. 

ENDOFSECnON 

m 

CH01\PUBUC\WO\W1500\TECHALL\SEC02511^C 0251W 30 August 1993 ^ 



I 
% 

SECnON 02710 

EXTRACTION WELL 

PART I GENERAL 

1.01 SECnON INCLUDES 

A Site Conditioiis. 

B. Health and Safety. 

C. Peimits/notificatlon requirements. 

D. Location of buried pipelines and utilities. 

E. Contaminated waste disposal requirements. 

F. Submittals. 

1.02 SITE CONDrnONS 

A It is the contractor's responsibility to acquaint and satisfy himself as to the 
nature and location of the work, the general and local conditions, the 
availability of transportation, disposal, handling and storage of materials, 
availability of labor, water, electric power, roads, and uncertainties of weather, 
the conformation and conditions of the ground, the character of equipment 
and facilities needed prior to and during the execution of the worl^ and all 
other matters which can in any way affect the work or the cost thereof under 
this contract. 

B. It is also the contractor's responsibility to acquaint and satisfy himself as to 
the character, quality, and quantity of surface and subsurface materials to be 
encoimtered from inspecting the site and from evaluating information 
provided by the Owner. Any failure by the contractor to acquaint himself 
with all the available information shall not relieve him the responsibility for 
properly estimating die difficulty or cost of successfully performing the work. 

1.03 HEALTH AND SAFETY 

A The contractor shall develop and implement a site-specific Health and Safety 
Plan (HASP) to be reviewed by ffie owner and/or its representative, in 
accordance with Section 01390. 

m 
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1.04 PERMrrS/NOHFICATION REQUIREMENTS 

A. The contractor shall apply for and acquire permits from authorized agencies, 
if required. No field operations shall begin until these approvals have been 
obtained. 

1.05 LOCATION OF BURIED PIPELINES AND UTHJnES 

A The approximate locations of buried p^elines and other utilities are shown 
on the accompanying drawings. The contractor shall coordinate with all 
applicable utility owners prior to drilling in areas where it is reasonable to 
e}q)ect the presence of existing utilities, whether shown on the drawings or 
not The contractor shall be responsible for aity and all damage to existing 
utilities caused by the work and if damage to utilities occurs, the contractor 
shall contact the affected utility immediately. The utility shall then make the 
determination as to who shall make the necessary repairs. 

1.06 CONTAMINATED WASTE DISPOSAL REQUIREMENTS 

A All drill cuttings shall be placed in a roll-off box,or drums, or in an approved 
staging area. Cuttings shall be covered to prevent wind erosion and being 
washed away by the rain. The contractor shall collect a composite sample of 
the staged material to submit to a disposal frunlity for analyses and approval. 
The cuttings shall be analyzed by U. S. Environmental Protection Agency 
(EPA) method number 8240 which is the GC/MS method of analysis for 
volatile organic compounds. 

B. If contamination is confirmed, arrangements for disposal of contaminated 
cuttings shall be made by the contractor. The contractor shall provide, to the 
owner and/or its representative, copies of all pre-disposal analytical results 
and post-disposal documentation including, but not liimted to, manifests, bills 
of lading, and disposal certifications. 

C. If contamination is not detected from laboratory analysis the contractor will 
spread the drill cuttings over the project site. 

D. A1 other waste disposal shall be performed in accordance with Section 02227. 

1.07 SUBMITTALS 

A Submittals shall be made in accordance with the requirements of Sections 
01300 and 01340. 

B. A a minimum, provide manufacturer's information on: 
1. Well casings. 
2. Well screens. 
3. Grout. 
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4. Filter pack. 

C. Provide results of grainsize anatysis and well screen selection criteria. 

D. Provide results of laboratory analysis of drill cuttings. 

PART 2 MATERIALS 

2.01 WELL CASINGS 

A. All well casings shall be new. They shall be manufactured of carbon steel 
confonning to appropriate standards such as those developed by the ASTM 
or APL The casings shall be joined by either (1) welding in accordance with 
the standards of the American Weldi^ Society or (2) threaded and coupled 
joints. 

2.02 GROUT 

A. Grout shall consist of a cement-bentonite-water mixture in the ratio of 6.5 
gallons potable water / 3 to 5 pounds bentonite / 94 pounds Type B cement. 

2.03 WELL SCREEN 

A. The well screen shall be of the contirmous slot, wire-wound design to provide 
maximum inlet area consistent with strength requirements. 

1. The well screen shall be fabricated from Type 304 stainless steel. 
2. End fittings provided with the screen shall be fabricated from Type 304 

stainless steel and selected on the basis of the well design parameters. 
The bottom of the screen shall be fitted with a flat plate of the same 
material as the screen body. 

3. Intermediate screen sections shall be joined by welding or by threaded 
and coupled connections. K welded, the welc^g rod shall be suitable 
for joining material so as not to reduce corrosion resistance. The rod 
selected must be approved by the engineer. 

4. The screen slot size shall be selected on the basis of a grain size 
analysis of either the natural water-bearing sediments or the filter pack 
material. 

5. The screen diameter, length, and wire shape shall be chosen so that 
the less than or equal to maximum average velocity of the water 
entering the screen is 0.1 foot per second at the desired yield. 

6. The contractor shall maintain well logs. 

2.04 FILTER PACK 

A. The filter pack material shall consist of clean, well-rounded grains that are 
smooth and uniform. The material should be mostly siliceous with not more 
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than 5 percent calcerous material by weight The specific gravity of the filter 
pack material shall be 2^ or greater. 

B. The grading of the filter pack riiall be determined by the screen manufacturer. 

PART 3 EXECUTION 

3.01 PREPARATION 

A. Identify known underground, aboveground, and aerial utilities. Stake and flag 
locations. 

B. Notify utilify comparer to locate utilities. 

C. Protect above- and below-grade utilities which are to remain. 

D. Protect plant life, lawns, ad other features remaining as a portion of final 
lanrisraping 

E. Protect bendi marks, existing structures, fences, sidewalks, paving, and curbs 
from drilling equipment and vehicular traffic. 

3.02 WELL CONSTRUCTION 

A. Test Holes and Formation Samples 

1. A test hole shall be drilled adjacent to the proposed well. The test 
hole shall be advanced with 3.25-inch or 4.25-in^ hollow stem augers 
to the depth of die proposed well. The boreholes will be sampled 
continuously through the aquifer of interest with a standard split-spoon 
sampler per ASTM D-1586. 

2. An accurate log of the materials penetrated shall be recorded by the 
driller to determine the depdis and thicknesses of the various 
underlying formations. 

3. Formation samples from the test holes shall be collected for grain size 
analysis (ASTM D4322-63 [1990]) to determine the proper screen 
length and slot size. 

4. Payment for this item will be based on the contract prices. If the 
depth is adjusted because of underground conditions at the site, 
payment will be based on the unit price per linear foot of the hole 
drilled. 

5. Following completion Of the test hole, the contractor shall demobilize 
from the site for the period necessary to obtain results from the grain 
size analyses and determine the correct filter pack and slot sizes. The 
recommended filter padc size and slot size, along with the grain size 
curves and supporting calculations, will be submitted to Owner for 
review. 
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6. Borehole Construction 

1. The well shall be drilled at the exact location designated by the 
engineer and as shown on the site drawings. The finished well shall 
conform to the general design illustrated on the FLANS and to ai^ 
applicable stmidards established by local, state, or federal regulatoiy 
agencies. 

C Setting the Screen and Liner Casing 

1. The screen and inner casing assembly shall be jomed properly and 
lowered mto the welL The screen shall be centered m the hole by 
using a minimum of three, stainless steel centralizers. The assembty 
shall be installed so that the screen bottom is slightly above the bottom 
of the hole. 

2. Payment for the screen shall be based on the linear feet of screen 
actually used and the cost of the end fittings. Payment for the inner 
casing will be based on the number of feet actually used. 

D. Filter Packing 

1. The filter pack shall be placed to a height of 5 feet above the top of 
the screen. The top 2 to 3 feet of filter pack material shall consist of 
an appropriately sized buffer sand so as to prevent penetration of the 
bentonite into me filter padc. 

2. The filter pack shall be placed so that the actual volume used can be 
calculated to within ten percent 

3. Payment for the filter pack shall be made at the unit price per cubic 
foot for the amount of filter pack actually used to fill the hole. 

£. Bentonite slurry seal - Bentonite shall be installed as shown on the PLANS. 
The bentonite duny seal shall possess a mud weight as dose to 12 pounds per 
gallon as can be attained. The bentonite seal shall be placed to a minimum 
thickness of 5 feet 

F. Grout - The grouting shall be done continuously and in sudi a manner as will 
insure the entire filling of the annular space, 

3.03 WELL DEVELOPMENT 

A The development process shall be accomplished by high velodty, horizontal 
jetting and simultaneous air-lift pumping. The outside diameter of the jetting 
tool shall be 1/2 to 1 inch less than the inside diameter of the screen. 

B. Development shall continue until the engineer or contractor deddes that 
further development is unnecessary. Payment for development will be based 
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on the umt prices per hour as shown in the bid sdiedule. It shall cover only 
those hours the development tools and equipment are actually being operated. 

C. Development water shall be stored in a portable tank in the vicinity of the 
new wells. The tank shall be sized large enough to hold the volume of 
extract^ well water necessary to dear the filter pack of fine partides. The 
contractor shall dispose of the Water off site. Off-site di^osal will indude 
sampliTig and analysis of the water as well as die approval of Owner. 

3.04 CAPPING THE WELL 

A. Upon conqiletion of the well, the contractor shall install a suitable screwed, 
flanged, or welded cap to prevent any pollutants from entering die well. 

B. Payment will be based on the lump sum price shown in the bid schedule. 

3.05 ABANDONED WELLS 

A If the well fails to conform to these specifications and the contractor is unable 
to correct the condition or negotiate a mutually acceptable cost reduction for 
specification deviations, it shall be considered an abandoned hole, and the 
contractor shall immediately start a new well at a nearby location designated 
by the engiaeer. 

B. The well shall be abandoned in accordance with Illinois regulations. 

3.06 RECORDS 

A Two copies of the drillers's log, signed and dated by the well driller or drilling 
machine operator will be given to the engineer. The log will record the 
materials penetrated to the nearest foot. 

B. If geophysical logs were made, a copy of each shall be given to the engineer. 

C. A record of all static water level measurements, and times at which they were 
taken, wiU be given to the engineer. 

D. A complete casing and screen location record will be made by the driller and 
given to the engineer. This will show the lengths of each casing and screen 
section and the location of packers, plugs, and seal. 

E. Pumping test data shall be supplied to the engineer from all pumping tests 
conducted on the well and test well. These will show dates, water levels, 
discharge rates, times of starting and stopping the pump, and other conditions 
that could affect the test data. 

END OF SECnON 

I 
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SECTION 03100 

CONCRETE FORMWORK 

PART 1 GENERAL 

1.01 RELATED WORK 

A. Section 03200: Concrete Reinforcement. 

B. Section 03300: Cast-In-Place Concrete. 

1.02 QUALITY ASSURANCE 

A. Design Criteria: Formwork shall be designed and constructed in accordance 
with ACI 347 and with controlling local building code. 

B. Allowable Tolerances: Formwork shall be constructed to produce concrete 
surfaces conforming to tolerances specified in ACI 301, Table 4.3.1. 

C. Reference Standards: 

1. American Concrete Instimte (ACI) 
a. ACI 301 Specifications for Structural Concrete for Buildings. 
b. ACI 347 - Recommended Practice for Concrete Formwork. 

2. American Institute of Steel Construction (AISC) Manual of Steel 
Construction 

3. American Iron and Steel Institute (AISI) Cold-Formed Steel Design 
Manual. 

4. National Forest Products Association (NFPA) National Design 
Specification for Stress Grade Lumber and Its fastenings. 

5. U.S. Department of Commerce 
a. PS 1 Construction and Industrial Plywood 
b. PS 20 American Softwood Lumber 

PART 2 PRODUCTS 

2.01 FORM MATERIALS 

A. Wood 

1. Solid lumber: Use stress-graded lumber having adequate strength and 
properties to safely support anticipated loads, and conforming to 
NFPA Specifications and PS 20. Use dressed and matched boards of 
uniform thickness and width for exposed concrete surfaces. 
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2. Plywood: Use Plyform Class 11,5.8-inehBB^Exterior Type, mill-oiled 

and edge sealed. Use HDO Plyfonn Class I where rubbed finish is 
indicated. Plywood shall conform to PS 1. 

B. Metal: Steel for panel firaming and bracing, panel systems, and falsework 
shall conform to AISC and AISI Specification. 

2.02 ACCESSORIES 

A. Form Ties 

1. Form ties for liquid containment structures shall have waterstdps and 
shall be non-removable. 

2. Design form ties to provide adequate strength for holding forms. Ties 
shall be fixed or adjustable in length, and shall contain no devices 
capable of leaving holes larger than 7/8 inch in diameter in concrete 
surface. 

3. Non-removable ties shall be supplied with conditions for positive 
breakoff or for internal di^onnection. Metal reinaining ^r removal 
of external tie parts shall not be left closer than 1-1/2 im;hes to 
finished concrete surface. Flat ties providing no positive breakoff will 
not be permitted. 

B. Chamfers: Use PVC, rubber, or wood chamfers to produce uniform smooth 
external comers and tight edged joints. Use 3/4" x 3/4" chamfers unless 
noted otherwise on PLANS. 

C. Form Coating: Use bond breaking, non-staining form coating agent 
conforming to ACI 347. Form coating agent shall be non-toxic after 30 days 
for liquid containment stmctures. Form coating agent shall not soften 
concrete and shall be compatible with paint, waterproo&ig material, or 
dampproofmg material to be applied to finished surface. 

PART 3 EXECUTION 

3.01 PREPARATION 

A. Prior to form construction, clean mortar and grout remaining from previous 
concreting operations from form surfaces. 

3.02 FORM CONSTRUCTION 

A. Forms shall be constructed to conform to required shape, form, line, and 
grade, and shall have sufficient rigidity to maintain ^ecified tolerances. 

B. Form joints shall be leakproof and arranged vertically and horizontally to 
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confonn to design pattern, if any. Forms placed on successive units for 
continuous service shall be fitted to accurate alignment to assure a smooth, 
completed surface free from irregularities. 

C. In long spans where intermediate supports ate not possible, form deflection 
due to weight of fre^ concrete shall be computed. Design forms to account 
for deflection in order to produce finished concrete members having true 
surfaces conforming accurately to desired lines, planes and elevations. 

D. Provide positive means for shore and strut adjustments. Settlement shall be 
taken up during concrete placing operation. Brace forms securely against 
lateral deflections. 

E. Provide temporary openings in wall and column forms to facilitate cleaning 
and inspection. Wall sleeves, inserts, wall pipes, anchor bolts, dovetail anchor 
slots, and openings required in concrete work shall be accurately set in 
formwork. 

F. Form exposed external concrete comers with chamfers. Chamfers shall be 
accurately placed and secured to form uniformly straight lines, and shall be 
metered at changes in direction. Do not install chamfers where masonry wall 
units abut and are flush with concrete. 

G. Coat wood and steel forms with form coating agent prior to placing 
reinforcement. Do not allow excess form coating agent to stand inside forms 
or to come into contact with fresh concrete. Use form coating agent in strict 
accordance with manufacturer's recommendations. Form ties to be 
completely withdrawn shall be coated with grease. 

3.03 FORM AND SHORE REMOVAL 

A. Form and shore removal shall be in accordance with ACI 301. 

B. Formwork that does not support weight of concrete, such as sides of beams, 
walls, columns, and similar vertical parts of the work, may be removed 24 
hours after placing concrete, provided concrete is sufficiently hard not to be 
damaged from form removal operations. 

C. Formwork that supports weight of concrete, such as beam soffrts, slabs, and 
similar horizontal parts of the work, shall remain in-place at least until 
concrete has attained design minimum laboratory compressive strength at 28 
days for applicable concrete class specified. 

D. Form facing material may be removed before concrete has attained its 
required 28-day compressive strength, but in no case less than six days after 
placing concrete, provided shores and other vertical supports have been 
arranged to permit removal of form facing material widiout loosening or 
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disturbing shores and siq)ports. Shores and other vertical supports shaU 
remain in-place umil concrete has attained its required 28-day compressive 
strength. 

E. Remove forms in a manner to assure complete structure safety. Do not 
remove shoring until supported member has acquired sufficient strength to 
support its weight and superimposed loads. Superimposed lo^ shall not 
exceed design live load unless members are tulequately shored to support both 
the members and construction loads in a manner to protect members from 
damage. Formwork may be removed after expiration of time periods listed 
in ACI 347, provided concrete will not be injured, damaged, or overstressed. 

F. Clamps for tie-rods to be entirely removed from wall shall be loosened 24 
hours after concrete is placed and form ties, except for sufKcient number to 
hold forms in place, may be removed at that time. Remove standard snap ties 
when forms are stripp^. Ties wholly withdrawn from wall shall be pulled 
toward inside face. 

G. The Contractor shall ensure that newly unsiq>ported portions of the structures 
are not subjected to heavy construction or material loading. 

3.04 ADJUSTMENT AND CLEANING 

A. Forms to be reused shall be maintained clean and in good condition as to 
accuracy, shape, strength, rigidity, tighmess, and surface smoothness. Do not 
use damaged forms or forms producing work not equal to work resulting from 
using new materials. 

3.05 MEASUREMENT AND PAYMENT 

No separate payment will be made for work performed under this section. Include 
the cost of such work in contract LUMP SUM price. 

END OF SECTION 
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SECnON 03200 

CONCRETE REINFORCEMENT 

PART 1 GENERAL 

1.01 RELATED WORK 

A. Section 03100: Concrete Formwork. 

B. Section 03300: Cast-In-Place Concrete. 

1.02 QUALITY ASSURANCE 

A Allowable Tolerances: Fabricating and placing tolerances shall comply with 
ACT 301. 

B. Reference Standards: 

1. American Concrete Institute (ACI) 
a. ACI 301 Specifications for Structural Concrete for Buildings. 
b. AQ 315 Manual of Standard Practice for Detailing Reinforced 

Concrete Structures. 
c. ACI 318-89 Building Code Requirements for Reinforced 

Concrete. 
2. American Society for Testing and Materials (ASTM) 

a. A185 Standard Specification for Welded Steel Wire Fabric for 
Concrete Reinforcement. 

b. A615 Standard Specification for Deformed and Plain BiUet -
Steel Bars for Concrete Reinforcement. 

3. Concrete Reinforcing Steel Institute (CRSI). 

1.03 SUBMITTALS 

A. Shop Drawings: Submit Shop Drawings and Product Data in accordance with 
the requirements of Sections 01300 and 01340 and the supplemental 
requirements below, 

1, Mill Reports: Certified mill reports shall accompany reinforcing steel 
deliveries. 

1.04 PRODUCT DEUVERY, STORAGE, AND HANDLING 

A. Products shall be handled in accordance with the requirements of Section 
01620. Ship reinforcing steel to job site properly bundled and tagged to 
facilitate identification. 
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PART 2 PRODUCTS 

2.01 MATERIALS 

A- Deformed bars shall conform to ASTM A615, Grade 60. 

B. Welded wire fabric shall conform to ASTM A185. Welded wire fabric shall 
be supplied as flat sheets or mats. 

C. Tie wire shall be 16 gauge or heavier black aimealed wire. 

D. Bar supports shall comply with CRSI Manual and AO 315, Chapter 7, 
Detailing Manual. 

1. Use Qass C bar supports at e]q)osed surfaces and in water 
containment and treatment structures and Class D at other locations. 

2. Precast concrete blocks may be used to support bottom bars in footings 
and slabs on ground. 

E. Mechanical connectors shall comply with the requirements of AQ std. 318-89 
for a full mechanical connection and as follows: 

1. Develop in tension and compression, as required, at least 125 percent 
of the specified yield strength of the bar. 

2. Connectors shall be threaded using an easy to duplicate thread, 
common to all connectors in this contract. 

3. Connectors shall each be provided with a protective cover and coating 
capable of maintaining the threads in like new condition for at least ID 
years of moist soil contact. 

2.02 FABRICATION 

A. Reinforcing steel shall be accurately cut and cold bent in shop to dimensions 
indicated on PLANS. Bar bends shall comply with CRSI Manual and ACI 
315, Detailing Manual. 

PART 3 EXECUTION 

3.01 CLEANING 

A. Metal reinforcement at time concrete is placed shall be free from mortar, 
mud, ice, oil, or other nonmetallic coatings adversely affecting bonding 
capacity. Reinforcement with rust or mill scale shall be considered 
satisfactory, provided minimum dimensions, including deformation height and 
weight of hand wire brushed test specimen, are not less than applicable 
ASTM specification requirements. 
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3.02 PLACING 
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A. Place reinforcement in positions and with spacings shown on Plans. 
Reinforcement placing shall conform to recommended practices in CRSI 
Tlacing Reinforcing Bars" and Chapter 7 of ACI 318-89. Do not place bars 
with Idnks or bends not shown on Plans. Do not heat reinforcement for 
bending or straightening, and do not bend reinforcement embedded in 
hardened concrete. 

B. Use precast concrete blocks to support horizontal reinforcing bars in footings 
and slabs on groimd. Use chairs, spacers, and bolsters to support horizontal 
reinforcing bars over formworL 

C. Accurately tie reinforcement at intersections with 16 gauge black annealed 
wire. Do not tack weld reinforcing bars at their intersections. Use two ties 
minimum per splice. Point tie wire ends away from forms and concrete 
surfaces. 

D. Except where noted on Plans, lap splices shall be Qass "B" conforming to ACI 
318. Splices for horizontal reinforcement in circular tanks shall be 40 bar 
diameters minimum and splice locations shall be staggered. Splices not shown 
on PLANS shall be approved by Engineer. Vertical reiMorcing bars in 
columns shall be offset one bar diameter at lapped splices. 

E. Reinforcing bar embedment (Development) length and bar hook radius length 
shall be as indicated on the Plans and conform to ACI 318-89, Chapter 12. 
The bar hook radius length for bar size #3 through #8 shall be 8 bar 
diameters and the hook radius length for bar size #9 through #11 shall be 10 
bar diameters. 

F. Reinforcing bars may be moved one bar diameter maximum to avoid 
interference with other reinforcing steel, conduits, or embedded items. 
Engineer shall approve moving reinforcing bars more than one bar diameter 
to avoid interferences. 

G. Place and secure welded wire fabric to prevent displacement during concrete 
placement. Support fabric in structural slabs in accordance with requirements 
for supporting reinforcing bars. Support fabric in slabs on ground in 
accordance with requirements for supporting reinforcing bars or by laying 
fabric on correct depth of fresh concrete prior to placing upper layer of slab 
concrete. Extend fabric across supporting beams and walls and to within 2 
inches of concrete edges. 

H. Welded wire fabric shall be overlapped wherever successive mats are 
continuous. Overlap measured between outermost cross wires of each fabric 
sheet shall not be less than spacing of cross wires plus 2 inches. 
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3.03 CONCRETE PROTECnON FOR REINFORCEMENT 

A. Reinforcing steel shall be protected by concrete covering shown on Plans or 
specified herein. Where covering thickness is not shown, following vidues 
shall be used. 

1. Footings and other principal structural members cast against ground: 
3 inches. 

2. Concrete surfaces exposed to weather or in contact with ground or 
water after form removal: 2 inches. 

3. Slabs not exposed to weather but over water: 1-1/2 inches. 
4. Slabs, walls, and joints not e^osed to ground, water, or weather: 1 

inch. 
5. Principal reinforcement, ties, stirrups, or spirals for beams, girders, and 

columns: 1-1/2 inches. 
6. Concrete in contact Or exposed to sewage or sewage gases: 4 inches. 

3.04 MEASUREMENT AND PAYMENTS 

No separate payment will be made for work performed under this section. Include 
the cost of such work in contract LUMP SUM price. 

END OF SECnON 

mm 
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SECnON 03300 

CAST-IN-PIACE CONC3iETE 

PART 1 GENERAL 

1.01 RELATED WORK 

A. Section 02S61: Manholes 
B. Section 03100: Concrete Formwork 
C. Section 03200: Concrete Reinforcement 

1.02 QUALITY ASSURANCE 

A. Specimen preparation and testing shall be performed by independent testing 
agency employed by the Owner. Additional testing required due to concrete 
not meeting specification requirements shall be at Contractor's e}q)ense. 

B. Allowable Tolerances 

1. Finishing Tolerances for Slabs: 
a. Finishes with Pass A tolerances shall be true planes within 1/8 

inch in 10 feet as determined 10 foot straightedge placed 
anywhere on slab in any direction. 

b. Finishes with Class B tolerances shall be true planes within 1/4 
inch in 10 feet, as determined by 10 foot straightedge placed 
anywhere on slab in any direction. 

c. Finishes with Pass C tolerances shall be true planes with 1/4 
inch in 2 feet, as determined by 2 foot straightedge placed 
anywhere on slab in any directioa 

2. Compression test results shall be evaluated separately for each 
specified concrete mix design in accordance with AO 214. Strength 
level of concrete will be considered satisfactory if the average of all 
sets of three (3) consecutive strength test results for laboratory-cured 
specimens equal or exceed the specified compressive strength and no 
individual strength test result falls below the specified compressive 
strength by more than 500 psi. 

C. Chapter 18 of AO 301 shall provide requirements for Engineer's acceptance 
of concrete structures and appurtenances. 

mm 
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D. Reference Standards 

1. American Concrete Institute ^Ct) 

ACI 211.1 Recommended Practice for Selecting Proportions for 
Normal and Heavyweiglit Concrete. 

ACI 214 Recommended Practice for Evaluation of Compression 
Test Results of Field Concrete. 

AQ 301 Specifications for Structural Concrete for Buildings. 

AQ304 Recommended Practice for Measuring, Mixing, 
Transporting, and Placing Conaete. 

ACI 305 Recommended Practice for Hot Weather Concreting. 

ACI 306 Reconunended Practice for Cold Weather Concreting. 

ACI 309 Recommended Practice for Consolidation of Concrete. 

ACI 318 Building Code Requirements for Reinforced Concrete. 

ACT 350R Concrete Sanitaiy Engineering Structures. 

2. American Society for Testing and Material (ASTM) 

C31 Standard Method of Making and Curing concrete Test 
Specimens in the Field. 

C33 Standard Specification for Concrete Aggregates. 

C39 Standard Method of Test for Compressive Strength of 
Cylindrical Concrete Specimens. 

C42 Standard Method of Obtaining and Testing Drilled 
Cores and Sawed Beams of Concrete. 

C94 Standard Specification for Ready-Mixed Concrete. 

C143 Standard Method of Test for Slump of Poitland Cement 
Concrete. 

C150 Standard Specification for Portland Cement. 

C171 Standard Spedficatioh for Sheet Materials for Curing 
Concrete. 
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C172 Standard Method of Sampling Fresh Concrete. 

C231 Standard Method of Test for Air Content of Freshfy 
hfixed Concrete Yxy the Pressure Method. 

C260 Standard Spedficationfor Air-Entraining Admixtures for 
Conaete. 

C309 Standard Specification for liquid Membrane-Forming 
confounds for Curing Concrete. 

C618 Standard Specification for Fly Ash and Raw or Calcined 
Natural Pozzolans for Use in Portland Cement Conaete. 

C881 Specification for Epoi^-Resin-Base Bonding Systems for 
Conaete. 

D994 Standard Specification for Preformed Expansion Joint 
Filler for Conaete (Bituminous I^pe). 

D1752 Standard Specification for Preformed Sponge Rubber 
and Cork l^ansion Joint Fillers for Conaete Paving 
and Structural Construction. 

E96 Standard Test Methods for Water Vapor Transmission 
of Materials in Sheet form. 

E329 Standard Recommended Practice for Inspection and 
Testing Agencies for Conaete, Steel and Bituminous 
Materials as Used in ConstructiotL 

3. U.S. Army Corps of Engineers Handbook for Conaete and Cement. 
CRD-C572 Polyvinylchloride Waterstops. 

1.03 SUBMriTALS 

A. Submittals shall be made in accordance with the requirements of Sections 
01300 and 01340 and the supplemental requirements below. 

1. Contraaor shall furnish one cubic foot standard sample of coarse 
aggregate and one cubic foot standard sample of fine aggregate upon 
Owner's request 

2. Submit conaete mix design for each class of conaete to Owner for 
approval prior to constructioiL 

CH01\PUBUOW0\Wl5(XMBCHALL\SECQ3300.SFC 03300-3 30Avntl993 



I 
3. Concrete test results shall be furmshed independent .testing 

laboratory directly to Owner and Contractor. 

4. Fumi^ delivery ticket with each concrete load delivered to job site. 
Ticket sbaH ^ow dass and strength of concrete, number of pounds of 
cement, size of coarse aggregate, batching time, dump ordered, and 
amount and types of admixture. 

5. Submitmanufacturer's product data sheets for all proposed admixtures. 

6. Submit Drawings itidicating construction joint locations not indicated 
on PLANS to Engineer for review prior to placing concrete. 

1.04 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Products shall be handled in accordance with the requiremerits of Section 
01620 and the supplemental requirements below. 

1. Immediately upon receipt at central batch plant, store cement in dry, 
weathertight, properly ventilated structure. I^event cement from 
absorbing moisture. 

2. Aggregate storage piles shall afford good drainage, preclude inclusion 
of foreign matter, and preserve gradation. 

3. Store admixtures to avoid contamination, evsq)oration, or damage. 
Protect liquid admixtures from freezing and from temperature changes 
adversely affecting admixture characteristics. 

4. Store fly ash in dry^ weathertightj properly ventilated structure. 
Prevent fly ash from absorbing moisture. Clearly mark structures 
containing fly ash. 

1.05 ENVIRONMENTAL REQUIREMENTS 

A. Hot weather concrete placement shall be in strict accordance with ACI 305. 
Maintain subgrades moist or lay waterproof sheathing paper on subgrade to 
prevent water extraction from concrete. At time of placement, mix 
temperature shall not exceed 90 degrees F. 

B. Cold weather concrete placement shall be in strict accordance With ACT 306. 
When ambient temperature is below 40 degrees F, mix temperature shall not 
be less than 50 degrees F Or more than 70 degrees F at time of placement. 

% 
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PART 2 PRODUCTS 

2.01 MATERIALS 

A. Cement: Use Portland cement confonning to ASTM C150. Use one cement 
brand for e]q)osed concrete in any individual structure. Do not use cement 
reclaimed from leaking containers. Use cement in sequence of sh^ment 
receipt 

1. Use Type n cement for structures containing water or liquid. 

B. Coarse Aggregate: Use crushed limestone, granite or washed natural river 
rock conforming to ASTM C33 except that day and shale partides diall not 
exceed one percent Use largest aggregate size possible but not greater than 
1/5 the narrowest dimension between sides of forms, 1/3 slab depth, 3/4 
TniTiiTrmm dear spadng between individual reinforcing bars, nor 3/4 dear 
spacing between reinforcing bars and forms. 

C. Fine Aggregate shall be well graded natural sand conforming to ASTM C33, 
except that clay and shale partides shall not exceed one percent In addition 
to grading requirements of ASTM C33, fine aggregate shall be graded such 
that 15-30 percem passes No. 50 sieve and 3-7 percent passes No. 100 sieve. 

D. Water shall be dean, potable, and free from deleterious amounts of oils, 
adds, alkalies, salts, and organic materials. 

E. Admixtures 

1. Air-entraining agents shall conform to ASTM C260 and shall contain 
no chlorides. 

2. Fly ash shall conform to ASTM C618. 

3. Do not use caldum chloride in concrete containing aluminum items. 

4. Water reducer and super water reducer admixtures shall conform to 
ASTMC494. 

F. Curing Materials 

1. Absorptive cover shall be burlap, cotton mats or clean sand. Burlap 
shall not contain sizing or other substances injurious to portland 
cement or ransing discoloration. 

2. Moisture retaining cover shall be polyethylene film or waterproof 
paper conforming to ASTM C171. Color shall be white. 
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MINIMUM STRENGTH 

Class of 
Concrete 

Max Water-Cement 
Ratio lb/lb 

28 Day Cyl., psi 
Class of 
Concrete 

Max Water-Cement 
Ratio lb/lb Field Cured Lab Qired 

A 0.45 2,800 4,000 
6 0.50 2,400 3,400 
C 0.50 2,000 2,800 
D 0.50 1,250 1,800 

3. 
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3. Membrane curing compound shall conform-to ASTM-C309, Type 

G. Fremolded joint filler shall conform to ASTMD994 for a^halt joint filler and 
to ASTM D17S2, IVpe I for sponge rubber and Type m for self-expanding 
cork. 

H. Vapor Barrier Sheet shall include two (2) sheets ofkraft paper laminated with 
asphalt and reinforced with glass fibers in two (2) directions. Top and bottom 
shall be extrusion-coated with black polyethylene. Sheet shall have 0.10 perm 
rating when tested in accordance with ASTM E96. 

I. Epo3^ Bonding System shall conform to ASTM Specification C881, Type B. 

J. Rigid insiilating board shall be polys^ene rigid insulation conforming to 
Federal Specification HH-1-5246, Type Q, Class B. Compressive strength of 
insulation shall not be less than 20 psi. 

2.02 MIX DESIGN 

A. Design concrete mix in accordance with these Spedfications and AO 211.1. 

B. Various concrete classes required shall be proportioned to give the following 
tabulated fninimnm streng^ and shall not exceed listed maximum water-
cement ratio. 

Class "A" concrete shall be used for general concrete work including 
steel reinforced structural building elements, tanks, appurtenant 
structures, slabs on ground, and equipment fotmdation pads. 

Qass B" concrete shall be used for concrete paving, curb and gutter, 
sidewalks, and where specifically indicated on Flans. 

Class "C concrete shall be tised for imreinforced concrete work, 
including fill concrete in hydraulic structures. 

% 
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D. 

4. Qass "D" conaete shall be used for foundation seal slabs, and work 
mats. 

Slumps shall not exceed maximum or be less than minimum tabulated values 
for corresponding type of construction. 

SLUMP 1 
Type of Q>nstruction Ma-rimiim Minimum 1 

Walls, rinlmTms 4 inch 1 inch 
Formed Slabs, Beams, Girders 4 inch 1 indi 
Fittings & Slabs on Ground 3 inch 1 indi 
Sidewalks & Qirb & Gutter 3 inch 1 inch 
Mass Q)naete Sections 3 inch 1 inch 
Fill Conaete 3 inch 1 inch 

For Qass "A" through "D" conaete artificial, chemically induced, slump up to 
a maximum of 8 inches may be produced Ity the addition of high range water 
reducer admixture in all types of construction. Hi^ range water reducer must 
maintain cohesiveness and be able to maintain the slump without firee water 
for at least IV^ hours. 

Qass "A" and "B" conaete shall be air-entrained. Total air content by volume 
shall be as tabulated for indicated maximum aggregate sizes. Air-entraining 
agent shall be dispensed separately into conaete mix in an amount required 
to attain the specified quantity of entrained air. Use admixture in stria 
accordance with manufacturer's recommendations. 

Maximum Agg. Size Air Content (+1 Percent) 
3/8" 6.5 
1/2" 6.0 
3/4" 5.0 

i-i/r 4.5 1 
3.5 1 

Fly ash may be used at Contraaor's option. 

1. Maximum water-cement ratios listed in Paragraph B above for various 
conaete classes shall apply to mflyinmm water-cement plus fly ash 
ratios. 

2. Fly ash shall replace part of the cement but shall not exceed 25 
percent by weight of cement plus fly ash (3 parts cement, 1 part fly 
ash). 

I 
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2.03 READY-MIXED CONCRETE 

Reacfy-mix concrete delivered to the job site shall comply with these 
Specifications and to ASTM C94. Engineer shall have free access at all times 
to the batching and mixing plant for material sampling and infection. 

2.04 SriE-MDCED CONCREIE 
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A. Batching plant and nmdng equipment for Concrete mixed at job site shall 

comply with ASTM C94. Concrete shall comply with these Specifications. 
Concrete production shall comply with ACI301. 

PART 3 EXECUTION 

3.01 PREPARATION 

A Place vapor barrier sheet under slabs and where indicated on Plans. Lap 
joints 6 inches mi'm'Trmm and seal. 

B. Remove water from excavation prior to placing concrete. Divert flowing 
water through side drains to prevent water from flowing over freshly deposited 
concrete. Remove hardened concrete, debris, ice, and other foreign materials 
from inside forms and from inner surfaces of mixing and conv^ing 
equipment Reinforcement shall be secured in position and inspected. 
Provide runways for wheeled concrete handling equipment. Do not place 
concrete on frozen ground. Subgrade shall be moist at time concrete is 
deposited. 

C. Foundation Perimeter 

1. Install boards on foundation walls vertically from base of foundation 
to top of insulation. 

2. Stagger joints. 

3. Butt edges and ends tight to adjacent boards and profusions. 

4. Install in accordance with manufacturers reconunendations. 

3.02 INSTALLATION 

A Notify Engineer 24 hours minimum prior to placing concrete. Concrete shall 
be transported and placed in accordance with ACI 304. 

% 
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B. Concrete shall be handled from mixer to final place of deposit in continaous 
manner, as rapidly as practicable, and without segregation or loss of 
ingredient until unit of operation is completed. Each concrete layer shall 
closely follow preceding layer placement to prevent formation of seams and 
planes of weakness within the section. Concrete reaching initial set or 
containing water for more than 1-1/2 hours shall not be deposited in the 
work. 

C. Place concrete into forms in uniform layers as nearly to final position as 
practicable. Consolidate concrete imme^tely after placing by thoroughly 
agitating mass with mechanical, internal vibrating equipment to force out air 
pockets, to work mixture into comers and around reinforcement and inserts, 
and to prevent void formation. Do not use vibrators to move concrete 
horizontally. Internal vibrator shall TnaiTifain speed of 8,000 impulses per 
minute when submerged in concrete. Maintain one (1) Spare vibrator 
minimum at job site. limit vibration time to produce satisfactory 
consolidation without causing objectionable segregation. Concrete 
consolidation shall comply with ACI309. 

D. Do not allow concrete to drop fireely more than five (5) feet. Use elephant 
trunks or tremies where greater drops are required. This may be increased 
in thick (>2'-0") wall placements only if it is clearly demonstrated to the 
Engineer that segregation is not occurring due to concrete bouncing off of 
rebar, etc. At least the first two feet of each wall placement shall always be 
placed with a tremie. Control tremie discharge to allow concrete to be 
effectively compacted into horizontal layers not exceeding 12 inches in 
thickness with minimum lateral movement Do not use aluminum chutes, 
tremies, or pipes. 

3.03 REPAIR OF SURFACE DEFECTS 

A Surface defects, including tie holes, shall be repaired immediately after form 
removal. 

B. Honeycombed and defective concrete shall be removed down to sound 
concrete. Edges of chipped areas shall be perpendicular to surface or slightly 
undercut. No featheredges will be permitted. 

C. Area to be patched and area at least 6 inches wide surrounding area to be 
patched shall be dampened to prevent water absorption from patching mortar. 
After surface water has evaporated from area to be patched, bond coat shall 
be well brushed into the surface. When bond coat begins to lose water sheen, 
premixed patching mortar shall be applied. Mortar shall be thoroughly 
consolidated into place and struck off to leave patch slightly higher than 
surrounding surface. Patch shall be left undisturbed for one (1) hour 
minimnm before being finally finished. Patched area shall be maintained 
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damp for seven (7) days miniTmim. Metal tools shall not be used in finishing 
patch in formed «q}osed to view in final structure. 

D. After being cleaned and thoroughly dampened, tie holes shall be filled solid 
with patching mortar. 

E. Bond coat shall consist of approximate^ one (1) part cement to one (1) part 
fine sand passing No. 30 mesh sieve, mixed to consistency of thick cream. 

F. Patching mortar shall be made from smne materials and in approximately 
same proportions as used for conaete, except coarse aggregate shall be 
omitted and mortar shall contain not more than one (1) part cement to two 
and one- half (2-1/2) parts sand by danq> loose volume and also indude a 
non-metallic, non-sluink additive. Substitute white Portland cement for 
portion of gray cement on e9q)osed concrete in order to produce color 
matching surrounding concrete, as determined by trial patch. Use no more 
water than necessary for mortar handling and placement Mix mortar in 
advance and allow mortar to stand. Frequent^ manipulate mortar with a 
trowel, without adding water, until mortar has reached stiffest consistency that 
will permit placing. 

3.04 CONCRETE FINISHES - FORMED SURFACES 

A. After form removal, hardened concrete surfaces shall receive one or more 
finishes specified below. Unless noted otherwise on Plans or spedfimtions, 
exterior below grade surfaces shall receive rough form finish, and all other 
surfaces shall receive a smooth rubbed finish. 

B. Rough Form Finish; Remove fins, burrs, and other projections exceeding 1/4 
inch in height left after form removal. Patch tie holes and defects. 

C. Smooth Form Finish: Form facing material shall produce smooth, hard, 
uniform texture on concrete. Facing material shall be arranged in orderly and 
symmetrical manner, with number of seams kept to practical minimnTn 
Forms shall be supported to prevent excessive deflection. Tie holes and 
defects shall be patched. Fins shall be completely removed. 

D. Smooth Rubbed Finish: Finish shall be applied to concrete with smooth form 
finish. Rub wetted surfaces with carborundum stone to eliminate 
irregularities and to produce unifonn, even-textured mrface. Bulging or 
protruding areas resulting from slipping or deflecting forms shall be ground 
flmh with adjacent surfaces. Do not apply cement grout to surfaces to be 
rubbed. Forms shall be removed and necessary patching completed as soon 
after concrete placement as possible without jeopardizing structure, ^ply 
rubbed finish no later than one (1) day following form removal. Unless noted 
otherwise, use finish for concrete e^qr^sed in finished work and for concrete 
surfaces in contact with water or liquid. 
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£. Tops of walls, horizontal offsets, and similar unformed surfaces occurring 
adjacent to formed surfaces shall be struck smooth after concrete is placed 
and shall be floated to texture reasonably consistent with that of formed 
surfaces. Final treatment on formed surfaces shall continue uniformty across 
unformed surfaces. 

3.05 CONCRETE FINISHES - SLABS 

A. Scratched Finish: After concrete has been placed, consolidated, struck off; 
and leveled to Class C tolerance, roughen surface with stiff brushes or rakes 
prior to final set Unless noted otherwise, use finish on slabs to receive 
mortar setting beds for quarry tile, ceramic tile, terrazzo, or similar ^e 
wearing surfaces and on slabs to receive Portland cement grout swept in by 
process mechanical equipment 

B. Floated Finish: After concrete has been placed, consolidated, struck off; and 
leveled, concrete shall not be worked further until ready for floating. Begin 
floating when water sheen has disappeared and concrete has sufficiently 
hardened to bear man's weight without deep imprint Prevent formation of 
laitance and access water on finished surface. During first floating, cut down 
high spots and fill low spots to produce surface with Class B tolerance 
throughout Slab shall be refloated immediately to uniform sancfy texture. 
Unless noted Otherwise, use finish for curbs and gutters, interim steps, and 
surfaces to receive roofing or waterproofing materials. 

C. Troweled Finish: After applying floated finish to floor slab and when 
concrete has hardened sufficiently to prevent excess fine material from 
working to surface, apply first trowel finish with power driven trowel. 
Additional trowelings shall be done by hand. Final troweling shall be done 
when ringing sound is produced as trowel is moved over concrete surface. 
Surface shall be thoroughly consolidated by hand troweling operations. 
Finished surface shall be free of trowel marks, uniform in texture and 
appearance, and plane to Qass A tolerance. Defects of sufficient magnitude 
to show through floor covering shall be removed by grinding. Unless noted 
otherwise, use finish on slab surfaces to be exposed to view, surfaces to be 
covered with resilient flooring, paint, or other thin film finish coating system, 
and surfaces in contact with process water or liquid. 

D. Broom Finish: Give concrete surface transverse scored texture by drawing 
metal tiimed broom across surface immediately after applying floated finish. 
Unless noted otherwise, use finish on exterior rampSj platforms, sidewalks, 
and steps. 

I 
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3.06 CURING 

A. Curii^ shall be accomplished by preventing loss of moisture, n^id 
temperature change, and medianical injury for seven (7) days minimum 
following concrete placement Protect fresh concrete from heavy rains, 
flowing water, and freezing temperatures. Begin curing as soon after placing 
and finishing as free water has disappeared from concrete surface. The 
Contractor may select one of the approved curing methods unless a specific 
method has been specified. Curing methods shall be in accordance with AO 
308. 

1. Saturation Curing: Curing of concrete shall be by water saturation 
using methods which will keep the concrete surfaces adequately wet 
during the specified curing period. Water saturation of concrete 
surfaces shall begin as quickly as possible after initial set of the con
crete. The rate of water application shall be regulated to provide 
complete surface coverage with a minimum of runoff. The application 
of water to walls may be interrupted for grout cleaning only over the 
areas being cleaned at the time, and the concrete surface shall not be 
permitted to become diy during such interruption. 

The use of membrane curing compound or moisture retaining cover in 
lieu of water curing will not be acceptable except for roadway and 
walkway surfaces. 

2. Moist Curmg: Cover unformed surfaces with absorptive cover and 
maintain surface continuously wet 

3. Moisture Retaining Cover: Cover surfaces with waterproof paper or 
polyethylene sheet Lap sheet edges and ends 4 inches minimum and 
seal with mastic or pressure-sensitive tape. Sheets shall be weighted 
to prevent displacement Patch holes and tears immediately. 

4. Membrane Curing: Apply membrane curing compound, which 
complies with ASTM^C 309-81, with power spraying equipment using 
spray nozzle equipped with wind guard to flat surfaces. Use a roller 
to apply compound to walls and overhead suifrices. ^ply compound 
in two-coat continuous operation. Apply second coat in direction 
approximately at right angles to first coat directioiL Compound shall 
form uniform, continuous, adherent film- Film shaU not check, crack, 
or peel and shall be free from pinholes and other imperfections. 
Surfaces subjected to heavy rainfall within three (3) hours after 
compound has been applied or surfaces damaged by subsequent 
construction operations within curing period shall be reapplied. 
Protect surfaces coated with curing compound from foot and vehicular 
traffic and other sources of abrasion during curing period. Do not use 
membrane curing compounds on surfaces to receive deferred toppings, 
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additional concrete placement, quany tile grouts, liquid membrane 
waterproofing compounds or resilient floor tile, or on surfaces to be 
painted. Apply membrane curing compound in strict accordance with 
manufacturer's recoimnendations. 

5. Forms Left in Place: Where curing is accomplished by leaving forms 
in place, the top e3q>osed conaete surfaces and the forms shall be 
maintairied contirmousfy wet After form removal, concrete shall be 
cured by other approved methods for remainder of required curing 
period. 

Form removal shall be in strict accordarice with ACI 318, Chapter 6 
and Section 03100 of these specifications. 

3.07 JOINTS 

Construction joints shall be keyed with keyways at least 1-1/2" deep and 
located as shown on PLANS unless otherwise approved by the Engineer. All 
walls and slabs continuous in one direction more than 60 feet shall be placed 
in alternating patterns such that construction joints are at no more than 60-
foot intervals and at least 3 days elapse between placement of adjacent 
sections. Joints not shown on PLANS shall be located as not to significantly 
impair the strength of the structure and shall be approved Engineer. Joints 
shaU be located as follows: 

1. In walls at not more than 60 feet in any horizontal direction; at top of 
footing; at top of slabs on ground; and at underside of deepest beam 
or girder framing into wall. 

2. In columns or piers, at top of footings; at top of slabs on ground; and 
at underside of deepest beam or girder framing into column or pier. 

3. Near midpoint of spans for supported slabs, beams, and girders unless 
a beam intersects a girder at the center, in which case construction 
joints in girder shall offset a distance to twice the width of the beam. 
Transfer of shear through construction joint shall be made by use of 
inclined reinforcement. 

4. In slabs on ground, so as to divide slab into areas not in excess of 
1,200 square feet 

Reinforcement shall be continued across construction joints^ Joints shall be 
perpendicular to main reinforcement 

P 
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B. E:q)aiisioii joints shall be constmcted and located as shown on PLANS. 

Reinforcing bars or other fixed metal items embedded or bonded in concrete 
shall not be nm contumous finou^ e]q)ansion joints. 

C. Place concrete continuously between construction and expansion joints to 
produce a unit monolithic in construction. Allow 72 hours minimum to elapse 
between casting of adjoining units. 

D. TnRtall flexible polyvinylchloiide (PVC) waterstops in construction and 
e]q)ansion joints where shown on PLANS and where water integrity is 
required. Support water stop during concrete placement to maintain its 
proper position in the joint Make splices wifii thermostatically controlled 
electric splicer. Spliced joints shall develop effective watertightness equal to 
watertightness of continuous waterstop material, shall permanently develop 
not less than SO percent of the parent section mechanical strength, and shall 
permanently retain their flexibility. Waterstops protruding from joints shall 
be protected from damages. 

E. Form transverse contraction joints in sidewalks with tool designed to form 
groove 3/4 inch deep. Joint spacing shall be equal to sidewalk width. Round 
joint edges with 1/4 inch edger. Provide transverse 1/2 indi wide expansion 
joints 20 feet on center. Fill Mansion joints with asphalt premolded joint 
filler. 

3.08 BONDING 

A. Bonding to New Concrete: Prior to placing new concrete on or against 
recently set concrete work, thoroughly dean existing surface of laitance, 
foreign matter, and loose particles. Place or tighten forms, dampen concrete, 
and slush existing surfaces with neat cement grout. Place new concrete before 
neat cement grout has attained its initial set For horizontal construction 
joints, place a 1-1/2 inch thick layer of mortar before placing new concrete. 
Mortar shall be standard concrete mix without coarse aggregate and shall 
have a 6 inch minimum slump. Neat cement grout shall consist of one (1) 
part cement to two (2) parts sand and suffident water to produce a workable 
mix. 

B. Bonding to Old Concrete: Apply epoty bonding compound to existing 
concrete surfaces , where shown on the plans, prior to pla^g new concrete. 
Epoxy bonding compound shall be tadty at time new concrete is placed. 
Apply epoxy bonding compound in strict accordance with manufacturer's 
recommendations. 

3.09 INSERTS AND APPURTENANCES 

A. Set necessary anchor bolts, pipe anchors, pipe sleeves, wall pipes, conduits, 
inserts, and other appurtenances in forms accurately, true, plumb, and securely 
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to prevent dislocation during concrete placement Coat alnmimim items with 
two coats of heavy asphalt or bitumastic paint prior to placing in concrete. 

B. Conduits and p^es embedded in concrete shall conQ)ly with ACl 318, Section 
63 and the following: 

1. Beams and joints having p^es or sleeves passing through them where 
not shown on PLANS shall have their width inaeased adjacent to the 
sleeve or pipe or over its entire length to obtain the same cross-
sectional area of concrete called for, and to provide specified cover 
and clearance between reinforcing bars. 

2. Conaete cover over pipes or sleeves shall be not less than 1 indL 

3. Conduits or pipes shall be placed at mid-height of beams and in the 
center of columns. 

3.10 FIELD QUALITY CONTROL 

A Secure concrete samples for testing in accordance with ASTM C172. 

B. Laboratory-Cured Compression Test Specimens: Four (4) test cylinders for 
each concrete class placed each day shall be taken not less than once per day, 
nor less than once for each 100 cubic yards, nor less than once for each 5,000 
square feet of surface area for slabs or walls. Additional cylinders shall be 
made and tested when deemed necessary by Owner. Make and laboratory-
cure compression test specimens in accordance with ASTM C31. Two (2) 
specimens shall be tested at 28 days for acceptance and two (2) at seven (7) 
days for information. Compression tests sh^ be made in accordance with 
ASTM C39. Test results shall be average of two (2) spedmens tested. Do 
not remove shoring or apply appreciable loads to ar^ concrete structure 
unless strength tests have been completed and results and equal to or greater 
than minimum required values. When the seven- (7) day test results do not 
exceed the miriimum requirements, saturation curing shall be used on the 
related structural component for the remainder of the 28-day period. Proce
dures for protecting and curing concrete shall be improved when test results 
do not exceed minimum requirements. The Engineer shall have the right to 
alter mix design as needed to secure defined compression strengths. 

C. If one specimen in a compression test manifests evidence of improper 
sampling, molding, or testing, specimen shall be discarded and remaining 
cylinder strength shall be considered test result If both specimens in a 
compression test manifest evidence of improper sampling, molding, or testing, 
entire test shall be discarded. 

mm p 
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D. Where question arises as to concrete quality in the structure, Engineer shall 

have right to require load or core 4estSj Load tests shall be performed in 
accordance with AQ 318. Core tests diall be performed in accordance with 
ASTM C42. Openings resulting froin core extractions shall be coated with 
epoj^ bonding compound and filled with non-shrink grout If tests on 
hardened concrete fail to meet specified strengths for dass of concrete in 
question, Engineer has the right to order affected portion removed and 
replaced with concrete meeting specified requirements at Contractor's 
expense. 

E. Air content shall be determined at the same time as the preparation of test 
cylinders for compression tests and when directed by Engineer to confirm 
required air content Perform tests at job site in accordance with ASTM 
C231. 

F. Mix consistency shall be controlled by slump tests at job site in accordance 
with ASTM C143. Slump tests shall be performed at same time as 
preparation of test cylinders for compression tests and when directed by 
Engineer to confirm required slump. 

G. Contractor shall furnish necessary labor to assist testing agency in obtaining 
and handling samplps. 

3.11 MEASUREMENT AND PAYMENT 

No separate payment will be made for work performed under this section. Include 
the cost of such work in contract LUMP SUM price. 

END OF SECnON 
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PARTI 

1.01 

A. 

B. 

1.02 

SECnON06100 

ROUGH CARPENTRY 

GENERAL 

SCOPE 

Work related to construction of stairway and other carpentiy where required. 

Mininium Compliance Standards: The following National Bureau Standards 
and Commercial Standards govern the Work except where more restrictive 
items are specified. 

1. PS-20-70 American Softwood Lumber Standard. 
2. PS-1-83 Softwood Plywood. 
3. PS-S8-73 Basic Hardboard. 

MINIMUM GRADING STANDARDS 

The following Grading Associations and Inspection Bureaus govern the grades 
specified for each ^e of lumber used. 

1. Southern Forest Products Association (SFPA). 
2. Southern Pine Inspection Bureau (SPIB). 
3. Western Wood Products Association (WWPA). 
4. West Coast Lumber Inspection Bureau (WdJB). 
5. American Plywood Association (APA). 
6. American Wood Preservative Association (AWPA) Standard C-2. 

B. Marking: Stamp each piece with the Grade Association or Inspection Bureau 
Grade and species. 

PART 2 PRODUCTS 

2.01 GENERAL REQUIREMENTS FOR LUMBER 

A. Species: In general, use any common species except low strength woods such 
as redwood, cedar, or submontane fir. 

0 
I 

B. Finish: Provide S4S finish unless specifically noted otherwise. 
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C. Seasoning Requirements: Kiln-dry or air-diy to a 15% maximum moisture 

content. Mark each piece TKD" or "MC-15. 

D. Grades: 

1. Comply with the recommended minimum grades for each specific use 
as specified by the specific grading association such as the Western 
Wood Products Association. 

2. Wood framing shall be Douglas Fir, meeting the following minimum 
grades. 

a. Studs: Stud Grade 10 feet and shorter. Structural light 
Framing, No. 2 for lengths greater than 10 feet. 

b. Trusses, Joists And Rafters: Structural Light Framing, No. 2. 
c. Exposed Exterior Beams: Structural Joists and Planks, No. 

1/Appearance. 
d. Plates, Sills, And Blocking: light Framing Construction, No. 2. 

E. Plywood: Provide PS-1-83 softwood plywood marked with APA stamp 
indicating quality and fini^ as recommended for each use by the American 
Plywood Association. Only plywood with an APA stamp indicating "Exterior" 
or "Exposure 1" grades will be acceptable. 

2.02 WOOD TREATMENT FOR ABOVE GROUND LOCATIONS 

A. Marking: Stamp each piece of lumber with the type of treatment and amount 
of retention. Redry waterbome type treatment to 19% and stamp "S-DRY". 

B. Application: Apply pressure or vacuum treatment. Comply with AWPB 
Treating Standards LP-2 or LP-3 typically. 

C. Locations: Provide treated wood at the following locations: 

1. Where shown on the Drawings. 
2. Sill plates resting on concrete or masonry. 
3. Grounds embedded in concrete, plaster, or masomy. 
4. Blocking or grounds embedded in construction in such a manner as to 

prevent exposure to circulating air. 
5. Roofing grounds. 

D. Cut Treatment: Treat cuts by dipping or brushing with preservative. 

2.03 FIRE RETARDANT TREATMENT 

A. Marking: Stamp each interior piece with UL FR-S label, and each exterior 
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piece with NCX label 

B. ^plication: Pressure impregnate to produce a flamespread of 25 or less 
testedtoASTME 84. Kiln-dry to 19% maximum and 12% minimum moisture 
content 

C. Locations: All rough carpentry. 

2.04 FASTENERS AND ACCESSORIES 

A. Screws: Provide wood saews complying with F.S. FF-S-lllD. 

B. Nails: Provide necessary nail types as defined in ASTM F 547. 

C. Connectors: Provide Simpson "Strong-Tie" connectors, sized and installed; in 
accordance with the manufacturer's recommendations. 

D. Accessories: Provide metal accessories, including andiors, bolts, nuts, 
washers, plates, and shims complymg with the Metal Fabrication Section. 

PART 3 EXECUTION 

3.01 INSTALLATION 

A. Selection And Use Of Lumber: Examine each piece of lumber separately. 
Select members for strength, lack of warp, and appearance. Use the best 
pieces for the most demanding purposes. Use poor pieces by cutting away 
objectionable portions. 

B. Use washers on bolts use to attach wood. Use galvanized bolts and washers 
on treated wood. 

C. Paint fireproofed wood with one coat of alkyd primer or sealer immediately 
after installation. 

3.02 MEASUREMENT AND PAYMENT 

A. No separate payment will be made for work performed under this section. 
Include the cost of such work in contract LU>^ SUM price. 

ENDOFSECnON 

I 
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SECnON 07600 

FLASHING AND SHEET METAL 

PART 1 GENERAL 

1.01 DESCRIPTION 

A. This section includes all flashing and sheet metal not specifically described in 
other sections of these specifications but require to prevent penetration of 
water through exterior shell of the building. 

B. Porcelain enamel copings and scuppers. 

C. Roofing, menibrane flashing. 

1.02 SUEMTITALS 

A. Submittals shall be made in accordance with the requirements of Section 
01300 and Section 01340. 

1.03 QUALITY ASSURANCE 

A. Comply with standards specified in this section. Products used in the work of 
this section shall be produced by manufacturers regularly engaged in 
manufacture of similar items and with a history of successful production 
acceptable to the engineer. Use adequate numbers of skilled workmen who 
are thoroughly trained and experience in the necessary crafts and who are 
completely familiar with the specified requirements and the methods needed 
for proper performance of the work of this section. 

1.04 PRODUCT DELIVER, STORAGE AND HANDLING 

A. Products shall be handled in accordance with the requirements of Section 
01620. 

PART 2 PRODUCTS 

2.01 DESIGN 

Standard commercial items may be used for flashing, trim, and reglets, provided all 
such items meet or exceed the quality standards specified hereirL in addition to 
complying with all pertinent codes and regulations, comply with all pertinent 
recommendations contained in "Architectural Sheet Metal Manual", current edition, 
of the Sheet Metal and Air Conditioning Contractor's National AssociatiorL 
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2.02 MATERIALS 

Sheet metal shall be 0.15 inch hilly annealed 304 stainless steel, conforming to 
ASTM A167, coated with 40 pou^ teme (TCS) and as manufactured for building 
construction. The coating shall be 80 percent lead and 20 percent tin. 

Anchors shall be fiber plugs with lead cores. 

Screws, anchor bolts, washers, and the like shall be of stainless steel and of approved 
size to suit securement conditicms. 

Nails shall be flathead common stainless steel nails of approved size, length and 
gauge for the intended securement conditions. 

Qeats, or dips shall be of 26-gauge (.018 indi) teme coated stainless steel. 

Solder shall be top quahty with 50 percent tin. Flux for soldering shall be rosin. 

2.03 OTHER MATERIALS 

All other materials, not specifically described but required for a complete and proper 
installation of the work of this Section, shall be new, first quality of their respective 
kinds, and selected by the Contractor subject to the approval of Owner. 

PART 3 EXECUTION 

3.01 INSPECTION 

Examine the areas and conditions under which work of this Section will be installed. 
Correct conditions detrimental to the proper and timely completion of the work. Do 
not proceed until unsatisfactory conditions have been corrected. Qean receiving 
surfaces of dirt, rubbish, and other foreign material. 

3.02 WORKMANSHIP 

A. General 

Form all sheet metal accurately and to the dimensions and shapes required, 
finishing all molded and broken surfaces with tme, sharp, and straight lines 
and angles and, where intercepting other member^ coping to an accurate fit, 
soldering securely. Unless otherwise specifically penmtted by the Engineer, 
tum all exposed edges back 1/2". 

B. Expansion 

Form, fabricate, and install all sheet metal so as to adequately provide for 
expansion and contraction in the finished work. 

•i 
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C. Weatherproofing 

Finish watertight and weatheitight where so required. Make all lo^ seam 
work flat and true to line, sweating full of solder. Make all lock seams and 
kq) seams, when soldered at least 1/2" wide. Where kq) seams are not 
soldered, kq> according to pitch but in no case less than 3". Make all flat and 
lap seams in direction of flow. 

D. Joints 

Joints parts with rivets or sheet metal screws where necessary for strength or 
sti&iess. Provide suitable watertight e]q)ansion joints for runs of more 
than 40*, except where doser spacing is indicated on the drawings or required 
for proper installation. 

E. Nailings 

Whenever possible, secure metal by means of clips or deats without nailing 
through the metaL In general, space all nails, rivets, and screws not more 
than 8" apart 

3.03 EMBEDMENT 

Embed all metal in connection with roofs in a solid bed of sealant, using materials 
and methods described in these specifications or other materials and methods 
approved in advance by the Engineer. 

3.04 SOLDERING 

A. General 

Thoroughly clean and tin all joint materials prior to soldering. Perform all 
soldering slowly with a well heated copper in order to heat the seams 
thoroughly and to completely fill them with solder. Perform all soldering with 
a heavy soldering copper of blunt design, properly tinned for use. Make all 
exposed soldering on finished surfaces neat, &11 flowing, and smooth. 

B. Qeaning 

After soldering, thoroughly wash acid flux with a soda solution. 

3.05 TEST 

Upon request of the Engineer, demonstrate by hose or standing water that all 
flashing and sheet metal is completely watertight 
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3.06 MEASUREMENT AND PAYMENT 

No separate payment will be made for work performed under this sectioiL Indude 
the cost of such work in contract LUMP SUM price. 

END OF SECnON 

¥ 
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SECnON 07920 

SEALANTS AND CAUUaNG 

PART 1 GENERAL 

1.01 DESCRIPTION 

A. It is the intent of this Specification to provide a sealant system which, together 
with other specified materials, will render the joints in the stmctores 
watertight at all times. Contractor shall comply with this intent and guarantee 
in writing that his work will remain absolutely watertight for a period of two 
(2) years from date of final acceptance of building. 

1.02 REFERENCE STANDARDS 

A. FS: Federal Specification TT-S-00227E Sealing Compound, Elastomeric 
Type, Multi Conqmnent (for CauUdng, Sealing and Glaring in Buildmgs) 

1.03 SUBMITTALS 

A. Submit manufacturer's brand name and product literature in accordance with 
Sections ODOO and 01340. 

1.04 ENVIRONMENTAL REQUIREMENTS 

A. Do not apply caulking or sealant when compound, air, or substrate 
temperature is below 40 degrees F. 

PART 2 PRODUCTS 

2.01 MATERIALS 

A. Caulking, and sealing compounds shall be elastic, nonstaining, gray, resistant 
to attach by chemicals, solvents, and water; remain resilient through 
temperatures ranging from -2 degrees to 200 degrees F; and consist of silicone 
or polysulfide compounds conforming to Federal Specification TT-S-00227E, 
Type II. Color samples(s) shall be submitted to (Dwner for approval. 

B. SubcauUdng shall be glass mat, untreated jute, expanded polyethylene, or 
polyvinylchloride. 

C- Structural joint sealant. Non-sag applications shall be two (2) component 
polysulfide conforming to Federal Specification TT-S-00227E, Type H. 
Sealant shall remain resilient through temperatures ranging from -20 degrees 
to 200 degrees F; be resistant to chemicals, solvents, and water; and develop 
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a 20-35 Shore A hudhe^. Sdf-levelihg applications shall be pOlyurethane 
coofoTming to Federal Specifications TT-S-00227E, T^e I. Sealwt shall 
remain resilient through temperatures ranging from -40 degrees to 180 
degrees F; be resistant to diemicals, solvents, and water; and develop 20-35 
Shore A hardness. Back rod shall be ej^anded closed-cell polyetiiylene. 
Primer shall be as recohunended by manufacturer. Sealant color shall be gray 
to match concrete surfaces. Seato color in e^ansion joints in tile floors 
shall matdi color of grout 

PART 3 EXECUTION 

3.01 PREPARATION 

A Joint surfaces shall be dean, sound, and dry. 

B. Joints deeper than 1/2 inch shall be filled to within 1/4 inch to 3/8 inch of 
joint face with subcaulking prior to caulking. Joints less than 1.4 inch wide 
need to not be packed with subcaulking, Joints to be filled with structural 
joint sealant shall be prepared as detailed on Drawings. 

C. Mask areas adjacent to joint with waterproof pressure sensitive making tape. 

D. Apply primer to joints in strict accordance with manufacturer's 
recornmendations. 

3.02 INSTALLATION 

A Neatly apply caulking and sealant compounds with cartridge ̂ e ratchet hand 
gun in accordance with manufacturer's reconunendations. IiWediately tool 
caulk bead after application to ensure proper contact with inner joint surfaces. 
Remove masldng tape within one hour after applying sealant or catiUdng. 

B. Caulk around perimeters of window and door frames and o^er openings in 
walls and under exterior metal thresholds and metal sills. Caulk and seal 
joints as noted on Drawings. 

3.03 MEASUREMENT AND PAYMENT 

No separate payment will be made for work performed under this section. Include 
the cost of such work in contract LUMP SUM price. 

END OF SECTION • 
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SECnON 08710 

FINISH HARD WARE 

PART 1 GENERAL 

1.01 DESCRIPTION 

A. Hardware required, but not specified, shall conform in size, quality and 
fiTiish to an opening of comparable usage. 

1.02 RELATED WORK 

A. Section 13600: Pre-Engineered Metal Buildings 

B. Section 13601: Wood-Framed Building 

1.03 DESIGN CRITERIA 

A. Hardware for exterior doors shall be designed to resist a 90 mph maximum 
wind velocity. 

1.04 SUBMTITALS 

A. Submittals shall be made in accordance with Sections 01300 and 01340. 

B. Furnish hardware setting template to door and frame manufacturers. 

1.05 STANDARD OF QUALITY 

A. Manufacturers and model numbers shown are to establish a standard of 
quality. Similar items of manufacturers equal in design, function and 
quality will be acceptable. The Owner reserves the right to reject aity 
material Which, in his opinion, is not equal in quality, design, or function 
to the specified standard. 

1.06 DELIVERY 

A. Each hardware piece shall be separately packed, complete with screws, 
templates, instructions, keying, and markings corresponding to finish 
hardware schedule. 

PART 2 PRODUCTS 

2.01 Butt hinges shall be button-tip, ball bearing design, heavy duty template type, 
and stainless steel with US32D finish. Non-rising, non-removable, vandal-proof 
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2.02 EXIT DEVICES 

2.03 LOCKS AND LATCHES 

I 
pins shall be used for exterior doors. Use 1-1/2 pairs per leaf. Use hinges 
manufactured by Stanley, Hager, McKinney, or approved equal. 

Horizontal push bar of extruded aluminum with steel diannel reinforce
ment, chassis of heavy duty extruded aluminiiin, front and rear cover. 
Plates of cast alnmiTnim, stainless spring UX. Fire Rated by Russwin No. 
U572 or approved equal. 

A. Locks and latches shall be heavy duty cylindrical type, U.L listed, 6 pin, 
stainless with US3^ finish and manufactured Ity Sargent, Russwin, Corbin, 
or approved equal. 

2.04 OVERHEAD TYPE CLOSERS 

A. Use surface mounted liquid door doser equipped with key controlled 
cheddng adjustment screws. Units for exterior doors shall be sized for 4 
foot wide door. 

B. Units shall be of type and size normally furnished Ity steel door manu&c-
turer. Finish shall be painted to match door. 

2.05 DOOR STOPS AND BUMPERS 

A. Floor stops shall be used where conditions prevent use of wall type stops. 
Wall stops shall be 3404 or 3405 by Sargent; 355-1/2 or 356-1/2 by 
Rmswin; or approved equal. Floor stops shall be 3380 or 3381 by Sargent; 
209-1/2 or 21(^1/2 by Russwin; or approved equal. 

2.06 DOOR SILENCERS 

A. Rubber door silencers shall be provided on door jambs. Use three 
silencers per door. Silencers shall be Glynn-Johnson No. 6J64; Russwin 
No. 33; or approved equal. 

2.07 WEATHERSTRIPPING 

A. Exterior doors shall be weatherstripped at head and jambs with surface 
applied, vinyl-backed wool piling. 

2.08 THRESHOLDS 

A. Thresholds shall be extruded aluminum, not more than 1/2 inch thick. 
Saddle shall extend full opening width, be neatly coped to frame, and be 
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secured in place with countersunk stainless steel screws and e]q)ansion 
shields. Exterior saddles shall have surface t^lied extruded steel stop 
strips with integral vin^ bulb. No. 29QAV as manufactured by Pemko. 

2.09 KICB^FIATES 

• 
I 

A. Kidqilates shall be 16 gauge stainless steel, 8 inches high, and full door 
width less 1-1/2 inch on pu^ side and 1 inch on pull side. Fasteners shall 
be stainless steel screws. 

2.10 KEYS 

A. Provide three (3) change k^ for each lode and six (6) masterkeys for each 
system. Provide key cabinet to hold present keys plus 20 percent 
e}q)ansion. 

2.11 SCREWS AND BOLTS 

A. Furnish proper quantity and size of screws and bolts required to appty 
finish hardware. Screw and bolt finish hardware. Screw and bolt finish 
shall correspond to hardware finish. 

2.12 FINISHES 

A Butt hinges, locks and latdies, US32D. Door Qosers, Enamel (steel 
enamel). Stops, holders and all other hardware, US26D. 

PART 3 EXECUTION 

3.01 INSTALLATION 

A. Each hardware piece shall be packed separately in the manufacturer's 
original package, complete with screws, keying, instructions and templates, 
meirked to correspond with the approved hardware schedule. 

B. Hardware shall be delivered sufficiently in advance of its setting for proper 
inspection. 

C. Hardware which is blemished or defective will be rejected even though set 
in place before defects are discovered. It shall be removed and replaced 
wi± new hardware and any resultant damage to other work shall be 
repaired. 

D. Unless otherwise shown or directed, install hardware in accordance with 
"Recommended Locations for Builders Hardware" published by the 
National Builders Hardware Association. 
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£. All lock k^ing shall be set to a removable construction core Master Key. 
The construction core Master Key shall be utilized to operate all flinders 
until the permanent cores are installed in the flinders. This change shall 
require the cores, but not the Qrlinders, to be changed after installation. 

F. Install kiclq>lates as indicated in I^dware iSdiedule. 

G. Weatherstr^ping shall be accurately cut and fitted, carefully aligned for fall 
contact and tight seal, and firmfy secured. Comers and intersecting 
members shall be coped or closely fitted. Install weatherstfipping on 
exterior doors to maintain weatherproof and waterproof seal without 
preventing smooth and ea^ door operatiorL 

H. Notch thresholds at stops. Set interior toe in fiiU bed of caulking 
coiiq>ound, and securely screw in place with lead shields and e}q)ansion 
bolts. 

3.02 HARDWARE SETS 

A. The following hardware sets are a general guide for hardware required for 
each opening. Where "UL" rating is required, hardware types shall be 
modified to comply with Underwriter's Laboratories, Inc., requirements and 
all components shall hem the label Keying iiiformation will be 
based on a grand master key system with final keying information furnished 
by the Owner. 

B. Where the function, finish, shape or size of a member receiving hardware 
is such as to prevent the use of, or make unsuitable the types specified, 
furnish similar types having as nearly as practicable the same operation. 

C. If hardware for any location is not specified furnish hardware equal in 
design and quality to hardware of comparable function. 

HARPWARF SCHEDULE 
(EXTERIOR DOOR) (Quantity 2- Total) 
1 1/2 PAIR 4-1/2" X 4-1/2" hinges 
1 panic exit device 
1 tubular lock set 
1 door closer 
1 threshold 

3.03 MEASUREMENT AND PAYMENT 

No separate payment will be made for work performed under this sectioiL 
Include the cost of such work in contract LUMP SUM price. 

END OF SECTION 
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SECnON 09900 

PAINTING AND CGATINGS 

PARTI GENERAL 

1.01 WORK INCLUDED 

A This Section includes requirements for field painting. Refer to appropriate 
product ^edfications for shop applied painting and protective coating 
requirements of equipment and furnishings, except as noted. 

B. Surfaces to Receive Surface Preparation, Priming and Painting: 

1. All above ground vent piping. 

1.02 WORK NOT INCLUDED 

A Field painting or coating will not be required on the following items: 

1. Plastics including FRP, polypropylene, etc. 
2. All galvanized surfaces, except as noted. 
3. Products with approved factory coating system. 

1.03 QUALITY ASSURANCE 

A WORKMANSHIP 

1. The Painting Contractor shall furnish workers who perform quality 
work and who are experienced and knowledgeable in the surface 
preparation and application of high-performance industrial coatings. 
The painting Contractor shall list five (5) projects blasted and coated 
by the persormel which the Contractor proposes to employ for this 
project. 

2. Paint application procedures shall conform to the standards of 
craftsmanship discussed in the Steel Structures Painting Coundl's 
Painting Manual, Volume 1, Good Painting Practice. These techniques 
include, but are not limited to, multiple passes of the spray gun, with 
each pass overlapped 50%, and "Cross Hatching" successive coats of 
paint. 

B. EQUIPMENT: The Paint Contractor shall use properly functioning 
equipment capable of performing the tasks required herein. That is, 
compressors shall be capable of providing a minimTim of 90 psi at the blast 
nozzle(s) and shall provide clean air that is free of moisture and oil through 
the required oil and moisture traps. Paint spray rigs shall have properly 
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functioning regulators and pressure gauges, and clean fluid lines which have 
not previously been used to ^ray zinc rich products or water base coating 
materials. 

C. Application and sur£^ preparation standards shall comply with the 
requirements of the Steel Structures Painting Council's Faming Manual, 
Column 1, nnnH Pnintinp Practices. The Engineer shall be consulted 
regarding any situations not covered the reference standards of this 
specification. 

D. TEST EQUIPMENT: The Contractor shall furnish for the use of the 
Engineer: 

1. One (1) non-destructive paint film tinckness gauge, such as a bfikrotest 
thidm^ gauge; 

2. One (1) set of certified coating thickness calibration standards 
produced by the U.S. Department of Commerce; 

3. One (1) Vet sponge" low voltage DC type holiday detector, such as the 
Tinker-Rasor Electrical holiday detector. 

4. Replica tape such as Tes-Tex Coarse and Extra-Coarse. 
5. One (1) spring-loaded dialtype micrometer such as Mitutoyo No. 2804-

10 for replica tape measuring. 

1.04 SUBMriTALS 

A. Shop Drawings and Product Data 

1. Comply with Section 01340 and the supplemental requirements below. 
2. Submit the following information for each item to be coated: 

a. Quantities and types of paint 
b. Color chart 
c. Surface preparation method. 
d. Coating system. 

1.05 REFERENCE STANDARDS 

A. Surface preparation standards of the Steel Structures Painting Council (SSPC). 

B. Surface preparation standards of the National Association of Corrosion 
Engineers (NACE). 

1.06 PRODUCT DELIVERY, STORAGE AND HANDLING 

A. Products shall be handled in accordance with the requirements of Section 
01620. 
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PART 2 PRODUCTS 

2.01 MANUFACTURER REQUIREMENTS 

A. Use paints, sealers and coatings manufactured by firms listed in Table 1. 

B. Comply with the requirements of Section 01630 if substituting products other 
than those listed in Table 1. 

C. For each product required in Table 1, select only one manufacturer to provide 
all materials necessaiy to provide the complete painting or coating required. 

2.02 EQUIPMENT 

A. Use equipment for smiace preparation and application in spraying operations 
to produce the mmimum amount of air pressure required by SSPC or NACE 
and paint manufacturer's remmmendatinns 

2.03 CXDLORS 

A. Color selections are to be 1^ the Owner unless otherwise specified. 

B. Color charts for eadi item to be coated shall be submitted for Owner review 
and selection. 

2.04 THINNERS AND SOLVENTS 

A. Use only those thinners and solvents specified in paint formulas of paint being 
used. in proportions recommended by paint manufacturer. 

PART 3 EXECUTION 

3.01 COORDINATION AND INSPECTION 

A. Cooperate with all trades whose work comes in contact with work to be done 
under this Section, providing such information or applications as may be 
required by other trades to assure proper project continuity. 

B. Examine all surfaces scheduled or specified to be finished under this Section, 
and if any defects or discrepancies are discovered, notify the Engineer in 
writing of the specific conditions. Verify that all such defects have been 
corrected. 

C. Coordinate work so that shop primed items are primed and painted with 
compatible coatings from the same manufacturer. Shop painted items shall 
be coated with paint suitable for the items' working enviromnent. 
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Min. 
Diy 

Used/ Coverage &fils 
Sym- Not Sq. Ft/ Per 
l2fil I2S£S^ GaL 

1. Varies NA. 

3. 

75 to 
100 

Varies 

NA 

NA 

3a. 290 to 
350 

U 
2.0 

4. 425 1.5 
2.0 

5. X 385 1.5 

6. 500 1.5-
2J0 

I 
TABLE 1 

Paint Sealer rnaHny Srf.pHnl>. 

Coat Service 

Finish 
Coat 

Generic 
TYPS 

Primary Chemical 
Sealer Penetrant 

Weather 
proof 
Primary 
Sealer 

Primary 
Sealer 

Chemical 
Penetrant 

Vinyl-Aci^ 
Rmiilsion with 
epoxy esters 

Acrylic 
Emulsion 

Metal Alkyd, 
Primer Lead-

Chromate 

Metal Folyamide 
Primer Cured Epoxy 

Resin 

Finish Alkyd, 
Coats Straight 

Long-Oil 

7. 385 1.5-
2.0 

Bnmd wd ManirfactiffCK' 

Metal Folyamide 
Primer Cured Epoxy 

Lead, 
Chromate, 
Two. Component 

moi\pi;BiJC\wo\wt50o\TECHAU,\SEa)99oaspc 09900-4 

1154 Sealer-AcTO 
Slicone Penetrant-Koppers 
4&V-6 Silikote Water Repellent-Valspar 
50-60 Silicone Water RepeUent-Tnemec 

1153 Latex Block Hlter-Acro 
600 Emulsion-Koppers 
46-V-6 SQikote Water Repellent-Valspar 
54-562 Mod. Epo^ Mawiuy Filler-Tnemec 

1153 Latex Block IHer-Acro 
Concrete & Masonry Filler-Koppers 
79-W8 Block FiDer-Valspar 
LVWC-Annstriong 
54-560 Latex Masoniy Filler-Tnemec 

2^ Erierior ^tex - Aero 
Kdppers600-Koppers 
LVWC-Armstrohg 
79 Series Exterior Latex-Valspar 
Series 6 TnemeCryi - Tnemec 

1104 Heavy Duty Primer-Acro 
622 LCF Primer-Koppers 
Armstrong Metalex Primer 69^30 
13-R29 Sovalex Metal Primer-Valspar 
Series 37 ChemPrime - Tnemec 

4422 Epoi^ Primer-Acro 
294-Epo]7-Primer-Koppers 
13TR-6^ Val-Chem Epoxy Enamel-Valspar 
Series 65 PoriPrime - Tnemec 

2214 Heavy Duty Enamel - Aero 
Rustarmor 500 Enamel—Koppers 
12 Series Panorama Coatings-Valspar 
Vitraguard-Aimstrong 
Series 2H HiBuild TnemeGloss > Tnemec 

4422 Epdo^ Primer-Aao 
654 Epoi^ Primer-Koppers Co. 
13-R-62R Val-Chem Epo)^ Enamel-Valspar 
66-1211 HiBuild Epoxoline Primer -
Tnemec <1 
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TABI£ 1 (ConL) 

Min. 
Dry 

Used/ Coverage Mils 
Sym- Not Sq.FL/ Per Generic 

Brand and Manirfacturet' hd Used^ Gd. Coat Service Type Brand and Manirfacturet' 

7a. X 300 2B Finish Pofyamide 
Coat Cn^Epoiy 84 Series Val-Chem Epoxy Enamel-Valspar 

Two Component Glanunglaze 200 Epcoqr-Koppers Co. 
Series 66 HiBuild Epoxoline - Tnemec 

8. X 400 12- Wood Oil Base 2284 Wood Ptimer-Acro 
L7 Primer Ihin Rustarmor 500 Enamel (15%-20%) -

531 Primer-Armstrong 
17-W-4 Exterior First Coater-Valspar 
36-603 Undercoatcr - Tnemec 

9. X 500 1.4- Fiuish Alkyd, 
2.0 Coat RtrnigKt Rustamor 500 Baamel-Koppers 

Long-on Armstrong Vitnguard 
20 Series ME. Enamel-Valspar 

10. 400 

11. 

12. 

100 to 
200 

53 to 
75 

60)-
80) 

10.0 
12.0 

9.0-
10.0 

Submerged Polyamide-
Steel or Cu^ Epoxy 
Iron Resin 

Submerged Coal-tar 

Series 23 Enduratone - Tnemec 

4460 Chemical Resistant Epoo^-Acro 
Hi-Gard Epoxy-Koppers 
78-Series Hi^ Build Epoxy-Valspar 
Series 66 HiBuild Epoxoliiie - Tnemec 

4467 Coal Tar Epoxy-Acro 
Steel or Epoxy 300-M-Koppers Co. 
Iron Two Component 64-J3 Coal Tar Epoiqr-Valspar 

46H-413 HiBuild TnemeTar - Tnemec 

Buried Tar-base 8500 Coal Tar Coating-Acro 
Steel or Pitch Bitumastic No. 50-Koppers 
Iron 35-J-lO High Build Bituminous Coating-

Valspar 
46-450 Heavy Tnemecol - Tnemec 

D. 215 5.0 
7.0 

Interior Epoxy 
Concrete Polyamide 
Surface 
of Lift 
Station 

4460 Chemical Resistant Epoxy-Acro 
Hi-Build Epoxoline-Tnemec 
Hi-Gard Epoxy-Koppers 
78 Series Hi-Build Epoi^-Valspar 
Series 66 HiBuild Epoxoline - Tnemec 

14. 480 to 
640 

15 
2.0 

Fmish Polyurethane 4426 Polyurethane-Acro 
Coat 1122BRS-Koppers 

V40 Series Urethane Enamel-Valspar 
Series 70-1 Endura Shield - Tnemec 

P ' (*) Denotes specific items-relating to this project; contractor shall verify. 
(X) Denotes items not used in this project 

^ Brand and manufacturer specified to establish standard of quality and not to exclude any equal product. 
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3.02 SURFACE PREPARATION 

A Concrete and Masoniy Sur&ces 

1. Qean surfaces of all latent matter, burrs and fins. 
2. Wash concrete surfaces with 10 percent solution of 

muriatic add, wa^ dean with fresh water and thoroughly dry. 
3. frisure surfaces are dean and free of scale, dust, oil, grease, moisture 

and other foreign matter. 

B. Metal Surfaces 

1. Surface preparation of all surfaces to be painted diall be abrasive 
blasting in the field. Degree of preparation shall be as outlined in 
Table 2. 

2. Qeaning and painting shall be so programmed that detrimental 
amounts of dust or other contaminants do iiQt fall oh wet, newly^ 
painted surfaces. Surfaces not intended to be painted shall be suitably 
protected from the effects of deaning and painting operations. 

3. The surfece to be painted shall have the specified surface preparation 
at the time of application of the paint tf the surface is deg^ed or 
contaminated subsequent to surfece preparation and prior to painting, 
the surface shall be restored before paint application. 

4. Qeaning - All surfaces to be coated shall be made free of grease, oil 
and dirt by steaming and/or detergent deaning per SSPC-SPl. 

5. Metal and Weld Preparation - All surfece defects such as gouges, pits, 
welding and torch-cut slag, welding flux and spatter, etc., shall be 
removed by the Paint Contractor by grinding. All rough wel^ shall be 
ground smooth and all sharp edges shall be radiuses l/8th inch 
minimum, 1/4 inch preferred. 

6. Abrasive Materials 
a. Blast only as much steel as can be coated the same day of 

blasting. 
b. The abrasive to be used shall be sharp, angular, properly graded 

and brought to the job site in moisture proof bags or airtight 
bulk containers, and shall be capable for producing the depth 
of profile specified hereiiL Copper slag abrasives are not 
suitable for immersion service, however. 

c. The profile thus obtained may be verified with replica taps such 
as Tes-Tex Coarse Press-O-Film Tape, with one (1) 
measurement for every 300 square feet or surface area. The 
t£q>es shall then be given to the Engineer for filing for future 
reference. 

d. Blasting shall nOt be performed if the smface may become wet 
before priming commences or when the surfaces are least then 
5 degrees F above the dew point 
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e. The standard of cleanliness for the suzface preparation shall be 
evaluated with the use of SSPC Pictorial Surface preparation 
Standards for Painting Steel Surfaces, SSPC-VoL 1, or Swedish 
Pictorial Standards. 

£. Remove all dust and abrasives from freshly blasted surfaces 
brushing, or blowing with dean dry air, paying special attention 
to comers and joints of connecting members. 

7. dew pumps and motors to be coated using power tools and/or hand 
tools, as necessary, to remove loose mill scale and rust as described in 
Table 2. 

3.03 APPUCATION 

A. Envirorunental Conditions 

1. Use all material in accordance with the directions of the manufacturer. 
Use of thiimers at any time must have the approval of the Engineer. 
Apply coatings in accordance with the mamifacturer's application 
instmctions by conventional or airless spray wherever possible. Leave 
no sags, brush marks, or other defects. 

2. Coatings shall not be applied: When the metal temperature is less 
than SOT; when the metal temperature is less than ST. above the dew 
point; when the ejq)ected weather conditions are such that the 
temperature Will drop below 40T within six (6) hours after the coating 
has been applied; or when the relative humithty is above 8S%. 

3. Do no interior painting until the building or o^er endosed area has 
been enclosed, ventilated and thoroughly dried out as approved by the 
Engineer. Do no exterior painting in rainy, snowy, damp or frosty 
weather, not until surfaces are thoroughly d^. 

4. Maintain interior temperature of rooms at 70 degrees F. or higher 
where vamish, lacquer or enamel is being applied and at 60 degrees 
F. or higher during other painting and finishing. Do exterior painting 
only when air temperature is 60 degrees F. or higher and only in dry 
weather. 

5. Apply material under adequate illumination. 
6. Provide fans where natural ventilation is insuffident. Do not use the 

building fans without the written consent of the Engineer. 
7. Mix and store materials only in a designated space at the site. Keep 

fiire extinguisher available in area. 

B. Application Procedures 

1. All coatings shall be applied in accordance with manufacturer's 
recommendations and the spedfications as outlined herein, using the 
best state-of-the art techniques that will result in a finish containing 
uniformity and integrity, and a finish that is free of runs, sags, curtains, 
pinholes, orange peel, fish eyes, excessive overspray, or delaminations. 
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2. Insure confoimance of all paint ^iplication to the following general 

conditions: 
a. ^ovide primer and coatings of the thickness specified in Table 

No. 2 for the appropriate surfaces. 
b. Maintain equipment in good working order. Thoroughly dean 

and inspect daity. Regularly replace worn spray nozzles, tq)s, 
etc. Use and properly service effective oil and water separators 
on all air lines. 

3. Materials shall only be thinned with the manufacturer's recommended 
thinners and shall be thinned as required to adjust the viscosity for 
tenmerature variations, proper atomization and flow-out 

4. Any catalyzed mateiid remaining at the end of the day shall be 
discarded. 

5. The intermediate coat on a 3-coat exterior application shall hot be the 
same color as the finish coat 

6. All edges and welds shall be striped by brush or spray prior to apptying 
the first full coat to surroimding sur&ces. 

7. Remove all hardware, trim and other items as required for proper 
implication of coatings. 

C. In order to prevent the degradation or contamination of cleaned surfaces, the 
first coat of paint shall be applied immediately after the surface has been 
cleaned. Succeeding coats shall be applied before contamination of the under 
surface occurs. When this procedure is impossible or impractical, the 
Contractor and the Engineer ^all agree on the procedure to be followed. 

D. Curing 

1. Each coat of paint shall be allowed to either diy or cure for the 
amount of tune recommended by the coating manufacturers before 
successive coats of point shall be applied within the recoat threshold 
time as recommended by the coating manufacturer. 

2. Adequate ventilation is essential to proper curing of any paint film, 
especially inside tanks, pipe and other enclosed areas. Solvent fumes 
are heavier than air and must be properly exhausted through adequate 
sized bottom outlets using heavy duty e^miosioh-proof forced air fans. 
Safety factors notwithstanding, failure to do so result in the paint 
tending to run, difficulty in film building, extended curing schedules 
and, in the worst case situation, complete f^ure to cure. 

3. Forced ventilation of tanks shall continue for at least 24 hours after 
the last coat has been applied, after which the tank or other enclosed 
area shall be left open for an average of 5 to 7 days for complete cure 
prior to placing the tank or equipment in service. Consult 
manufacturer for specific curing schedule. 

4. Color Scheme - The Owner shall select colors for the project The 
Contractor shall submit a current chart of the manufacturer's available 
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colors to the Engiiieer and receive approval prior to the start of 
coating and painting operations. 

3.04 SHOP - COATED METAL SURFACES AND EQUIPMENT 

A After delivery to work site, and prior to installation, keep all shop-coated 
metal work dean and free from corrosion. Qean said retouch or repaint 
damaged areas with additional coating ^tem as directed by the Engineer. 

B. After erection or installation of shop-coated metal work and equipment, dean 
and retouch all rust spots, all places where paint has been rubbed or scraped 
off and all bolts and nuts. After previously applied paint has hardened and 
when surfaces to receive succeeding coats of paint have been deaned and 
dried, tqiply paint in accordance with Table No. 2. Allow 5 days for harden
ing of final coat for submerged surfaces. 

3.05 INSPECTION 

A The Owner or Consulting Engineer, if unable to furnish an on-staff inspector 
who is fiilly knowledgeable of and qualified to inspect (both ground and 
elevated) surface preparations and application of high-performance coatings, 
may acquire the services of an independent third-party inspector who is a 
NACE (National Association of Corrosion Engineers) Certified Coatings 
Inspector, or equivalent (by virtue of e]q)erience and reputation), to inspect 
any or all phases of the work to be performed as outlined herein. The 
Engineer's decision shall be final as to interpretation and/or conflict between 
any of the reference specifications and standards contained herein. 

B. The Engineer shall be sufficiently notified in advance of all work performed 
in order to perform the examination of and approval of the surface 
preparation and each coat prior to application of the next coat Runs, 
overspray, roughness, and/or abrasives in the coating, or other indications of 
improper application, shall be recoated or repaired in accordance with the 
coating manufacturer's and the Engineer's instructions. 

C. All repairs, surface preparation and painting will be subject to inspection by 
the Engineer. Particular attention will be paid to hard-to-reach areas, bolted 
connections, sway rods, anchor bolts, and thread joints. The guide lines as 
specified in the standards published by the Steel Structures Painting council 

be used as a basis for acceptance or rejectioii of cleaning, painting, or 
coating applicatioiL The SSPC-Vol. 1 Pictorial Surface, along with single 
probe magnetic pull-off dry file thickness gauges, electrical holiday detectors, 
and standard wet film thickness gauges will be used by the Engineer to 
determine the acceptability of the paint applicatioiL 

D. To facilitate adequate inspection to all surfaces, including roofs and other 
raised surfaces, the Paint Contractor shall provide scaffolding or riggings and 
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Used/ 
Sym- Not 
M Used^ 

B. X 

C. X 

D. X 

F. X 

G. 

H. X 

I. X 

J. X 

K. X 

L. X 

M. X 

TABLE NO. 2 

SYSTEM SCHEDUIJE 

Tvne of Surface 

day or Brick 
Masoniy 

Concrete Block 
Buildings 

Concrete Block 
Walls 

Concrete 
Walls 
and Ceilings 

Wood 

Steel tank 

Structural and 
Misc. Steel, 
Piping and 
Valves, including 
Vent Piping 

Structural and 
Misc. Steel 

Piping and 
Valves 

Waste Treatment 
Plant Piping 
and Valves 

Valves and 
Bolting on 
DJ. Pipe 

Interior of 
Lift Station 
Including Roof 
and Valve Box 

Sludge 
Collectors 

Exposure 

Interior 

TwI-mnr 

and 
Twtwinr 

Interior 

Exterior 

Maniifactnrer's 
Spec 

Manufacturer's 
Spec. 

Spec 
3B2ParaA 

Spec 
3.02PanLA 

Manufacturer's 
Spec 

SSPC-10 

SSPC-#10 
or NACE-#2 

Interior 

Exterior 

Submerged 
and Steel 
Members of 
Digester 
Cover 

Buried 

SSPC-#6 
or NACE-#3 

SSPC-#6 
or NACE-#3 

SSPC-#10 
or NACE-#2 

SSPC-#6 
or NACE-#3 

Submerged Spec 
3.02 Para A. 

Submerged SSPC-#10 
orNACE#2 

7 

7 

I 
•P 

1st 2nd 3rd Total Mil 
Gnat Coat Coat Thickness 

3 3a 3a 

3a 3a -

3 3a 3a 

9 9 

10 10 

14 14 

6 6 

7a 7a 

11 11 

5 10 

3.(M.0 

4.0-5.5 

4.5-6.0 

5.5-6J 

4.5-6.0 

SJ-6J 

20.0-22.0 

12 12 12 36i)-40.0 

9.0-11.0 

Hot-Dipped Galvanized ASTM 123 
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TABLE NO. 2 (Cunt) 

SYSTEM SCHEDULE 

Used/ 
Sym- Not 
l2fil 12Sfi£ Type of Surface Emomre Draniny 

N. 

O. 

P. 

Q. 

Varies 

Trucks, Extnior 
Tractors, Trailers 
and Accessories 

Electrical 
Panels 

Steel Grating Exterior 

SSPC-#2,#3 

Per Manuf. 

Exterior SSPC #2,#3 

SSPC #10 or 
NACE#2 

1st 2nd 3rd Total KCl 
Coat Coat Coat Tlddmess 

Per Manufacturer's 
1? fffOWWMi/tgri/wiK 

Per Manufacturer's 
Reconunendatians 

Per Manufacturer's 

Hot-Dipped Galvanized ASTM 123 

^ (*) Denotes specific itons relating to this project; contractor shall verify. 
(7Q Denotes items not used in this project • 

if 
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adequate Summation that the Injector may require to perform the dry film 
thickness readings and holiday t^t inspections as required by the 
specifications and referenced standards. The Paint Contractor shall also 
provide personnel to move the scaffolding or rigging at the instructions of the 
Engineer or Injector. 

E. Film thickness shall be checked with a nondestructive, magnetic pull-off gauge 
sudi as the Nfikrotest Model DFG-100, or electronic thickness gauge. The 
Paint Contractor shall furnish U.S. Department of Commerce, National 
Bureau of Standards calibration plates (or calibration shims, depending upon 
the type of thickness gauge used) to verify accuraqr of the thickness gauge. 
The Tmmhftr of film thickness rea^gs taken will be iti accordance with SSPC 
PA-2. 

F. Holiday Test 

1. All interior surfaces, both immersed and non-inunersed shall be 
holiday free. 

2. Inspection shall commence only after the coating has sufficiently cured, 
usually 1 to 5 days. (Consult coating manufacturer for specific curing 
schedule.) 

3. Inspection device to be used shall be a 67 1/2 volt DC, 80,000 ohm 
Thiner-Rasor wet sponge holiday detector Model M-1, or equal. 

4. The holiday detector shall be properly grounded, and the sponge probe 
shall be saturated and lightly wrung out, using clear tap water only. 
Sponge shall be moved at a slow to moderate pace over all surfaces. 
Any defects detected shall be marked with chalk, repaired, and 
reinspected. 

3.06 COATING REPAIRS 

A If it is necessary to touch-up or recoat damaged areas after the coatings have 
cured beyond the maximum recoat time, the surfaces shall be specifically 
prepared prior to touch-up painting. 

1. Surface Preparation - Damaged and surrounding areas for a distance 
of 6" into satisfactorily painted areas shall be cleaned of dust, dirt, oil 
and grease. Surfaces to be coated shall be brush blasted under low 
pressure to uniformly abrade and surface. Abrasive blast residue shall 
be removed from the blast area with particular attention paid to the 
surfaces which have been "feathered" where abrasive particles may be 
imbedded in the intact coating. If agreed upon by the Engineer, 
Contractor and Paint Manufacturer, the areas to be repaired may be 
prepared in accordance with SSPC SP-3, Power Tool Cleaning. The 
cleaned areas shall be wiped with a proper bond solvent to increase 
the coating adhesion to the intact coating surfaces. Coatings shall be 
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I 
applied to fulfill the requirements of the coatings systems outlined for 
interior and exterior surfaces. 
Ai^ areas containing alnasive materials in the cured coating shall be 
removed blasting and recoated in accordance with the specified 
system. 

3.07 CLEANUP 

A. Upon conviction of the work, all staging, scafiblding and containers shall be 
removed from the site by the Contractor. Coating or paint spots and oil or 
stains upon adjacent surfaces shall be removed and the job site cleaned. All 
damage to surfaces resulting from the work of this section shall be cleaned, 
repaired, or refinished to the satisfaction of the Owner and/or the consulting 
Engineer at no additional cost to the Owner. The area around the tank shall 
be left in substantially the same condition as when the work began. The 
Contractor shall be responsible for removal of all debris and blast abrasive 
residue to an approved disposal site. 

3.08 MEASUREMENT AND PAYMENT 

No separate payment will be made for work performed under this section. Include 
the cost of such work in contract LUMP SUM price. 

END OF SECnON 

0 
I 
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SECnON 11001 

AIR STRIPPING TOWER ASSEMBLY 

PARTI GENERAL 

1.01 Furnish and install a con^lete volatile OTganics contaminant air stripping tower. The 
air stripper shall be free-standing, vertical and be of the countercurrent design. 
Vessel construction shall provide for a water flow rate of350through the vessel. 
Influent VOC concentrations existing in the groundwater and the maximum effluent 
concentration allowable when sampled at the effluent of the air stripping tower are 
listed below. 

Volatile Maximum Expected Maximum Allowable 
Organic Influent VOC Effluent VOC 

Cnntammant Concentration (ppbl Concentration (ppb'l 

Trichloroethene (TCE) 150 5 
Tetrachloroethene (PCE) 110 5 
1.1,1-Trichloroethane (1,1,1-TCA) 3000 200 

1.02 RELATED WORK 

A. Section 11215: Process Pumps 

B. Division 16: Electrical 

1.03 SUBMriTALS 

A. Submit in accordance with Section 01340 and the supplemental requirements 
below. 

1. Vessel capacity 
2. Vessel diameter 
3. Overall vessel height 
4. Top, bottom, and shell wall thickness 
5. Influent and effluent coimections 
6. Moisture eliminator details 
7. Surface preparation description 

a. Painting method 
b. Number of coats and dry film thickness 

8. Water redistributor details 
9. Packing support tray details 
10. Air seal details 
11. Control system details, wiring diagrams, and electrical requirements 
12. Packing type, size, and pressure drop at design point 
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13. Blower mfonnation includiTig manufacturer, performance 

characteristics, and electrical requiremrats 
14. A list of air stripping towers of similar type and size currently in 

operation with customer contacts. 
15. Evidence of technical capability to design, mstall, and check out the 

complete system. 
1.04 WARRANTY 

Material and workmanship of all medianical equipment described m this section shall 
be warranted for 1-year from date of Owner issuance of certificate of final payment 
to be free of defects in design or manufacture other than normal wear and tear. 

PART 2 PRODUCTS 

2.01 MATERIALS OF CONSTRUCHON 

A Each unit bocty shaU be a minimum of 4-foot diameter and a minimum height 
of 29 feet as necessary to achieve the specified performance. If a diameter 
different from that specified is used, all costs associated with the new vessel 
size (design, building, foundation, etc.) will be the responsibility of the 
contractor. Materials of construction sh^ be carbon steel plate. Under no 
circumstances shall vessel plate thickness be less than 3/16 inch. 

B. The body, top, and bottom plates shall be appropriately reinforced with 
structural steel members. Each vessel shall be continuously fillet or butt 
welded throughout on both the interior and exterior of the unit. All welds 
shall be of the same size as the thickness of the plate specified. Each vessel 
shall be tested at the factory to ensure all welds are water tight. Gusset type 
anchor legs shall be provided for anchorage of each tower to the concrete 
base provided by the installing contractor. Lifting lugs shall be provided to 
enable unloading of the tower when delivered and lifting of the vessels during 
installation. 

C. Each vessel side shell shall be equipped with a minimum of two 24-inch 
manways to be \ised for media loadmg, unloading and periodic inspection 
purposes. The manways are to be gasketed to prevent leakage. Manways are 
to be attached to the vessel with all stainless steel mounting hardware. 

D. The influent connection to the tower is to be a 6-inch flanged pipe size. The 
effluent connection from the tower shall be 8-inch flanged end pipe size. 
Threaded and plugged connections shall be provided at three locations within 
reach of the ladder assembly to permit sampling of the towers at various 
depths of the packing. A sampling probe shall be provided by the tower 
manufacturer which penetrates the tower and collects water on 12-inch 
centers across the centerline of the vessel. The sampling probe shall be 
removable and fitted with a test cock at one end. 

CH01VPUBUC\WO\WlS0(KtECHALL\SBClia)l.SFC 11001-2 30Ai«iutl993 

m 

<1 
I 



I 
% 

m 

P 
I 

£. Each vessel shall be equipped with necessary structural supports for the 
paddng support trays. The structural supports shall be of structural steel and 
of adequate design to support the media siq^rt tray, the wetted media, and 
solids \^ch may acaimulate on the media over time. 

2.02 INFLUENT WATER DISTRIBUTOR 

The raw water shall enter the air striping tower diamber and be distributed through 
the influent water distributor to accomplish the mass transfer of water volume to 
droplet size. The distributor header shall be of corrosion resistant Schedule 80 FVC 
pipe, with cone pattern, self cleaning orifice reactors, attached to the header 
means of Sdiedule 80 PVC pipe laterals and fittings. 

2.03 AIR STRIPPING TOWER MEDIA 

A sufficient amount of tower packing media (minimum 20 feet) shall be provided to 
achieve the effiuent VOC concentrations specified. The surface area of the media 
shall no be less than 45 square feet/cubic feet The media shall be capable of being 
dilute add washed periodically to permit solids removal without adverse effects to the 
media. 

2.04 MEDIA SUPPORT TRAY 

Media support tray(s) shall be provided to support the air stripping tower media. 
Additional support trays shall be supplied if the tower packing hei^t is 26 feet. The 
design of the media support tray shall be adequate to support the wetted media and 
the antidpated solids encrustation which may be encountered prior to media removal 
and cleaning. 

2.05 AIR STRIPPING TOWER SUMP 

A The vessel will have a sump (tank) as an integral part of its assembly. The 
sump shall have a diameter equal to that of the paddng section of the vessel 
and a height of at least four (4) feet The sump shall be equipped with 
following features at a minimum: 

1. 16" inspection manway 
2. 2" drain coupling 
3. Level sensor(s) access 
4. 2" overflow 
5. 8" outlet 
6. Level gage: 

a. Straight tubular glass type 
b. Length- 6" from top to 6" from bottom of sump 
c. Integral bonnet 
d. Stuffing box gage connection 
e.  check shutoff 
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f. Integral drain code 
g. Guard rods 
h. Minimum pressure rating- 500 psi 

2.06 BLOWER 

Each air stripping tower shall be equipped with one forced draft pressure blower 
assembly. The blower shall be rated to produce 1400 cbn at pressure drop of air 
stripper during normal operation. The fan shall be belt driven and arranged such 
that air is discharged horizontal^ or vertical^. The blower assembly shall be 
equipped with a weatherproof endosure. The supporting platform and blower 
pedestal for aligning the blower to the tower air inlet apron shall be provided 1^ the 
contractor. 

Guards shall be provided to protect all moving parts from general traffic conditions. 
All equipment, guards, and protective devices shall meet or exceed OSHA safety 
regulations. The fan shall be equipped with a flexible connection and transition duct 
for connecting the blowers to the tower. The blowers shall be equipped with a 
permanent oil-wetted, flange mounted filter. The blowers diall be equq)ped with 
silencers of heavy welded steel construction filled with high density acoustical 
absorption material. 

The blower motor electrical characteristics shall be a minimum of 1.0 HP, 230/460 
volts, 3 phase, 60 Hz service. Motor and fan bearings shall be rated for 100,000 
hours severe duty (B-10) and shall be either grease or oil lubricated. 

2.07 ACCESS LADDER 

The air stripping tower shall be equipped with an access ladder, cage and platform 
assembly. The access ladder, cage and platform shall comply with OSHA 
requirements. The platform assembly shall be equipped with 3/16-inch thick steel 
deck plate, 4-inch kick plate, and 11/2-inch Schedule 40 steel pipe two row handrail. 
Additional platforms shall be provided as needed if more than one media support 
tray is required. 

2.08 MOISTURE EUMINATOR 

A moistiu-e eliminator assembly shall be provided to effectively eliminate 99 percent 
of all droplets greater than 40 microns in diameter. The moisture eliminator shall 
be mounted in a structural framework, mOimted to the plenum located directly above 
the inlet water distribution assembly. 

2.09 TOWER EXHAUST ASSEMBLY 

The air stripping tower shall be equipped with an air exhaust housing that provides 
for exhausting of air from the tower. 
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2.10 CONTROLS 

1. Control Panel 

NEMA 4 enclosure suitable for wall mounting. Pilot lights, controls and 
nameplates shall be mounted on deadfront panel. Audible alarm to be 
mounted on panel exterior. 

a. Control panel shall include a deadfront interior panel with all 
operating controls mounted on paneL 

b. Hinged outer door with padlocking provisions. 
c. Provide engraved legend plates for all devices mounted in door of 

control panel 

2. Contents 

a. HAND/ON/OFF/AUTOMAHC selector switches for each pump 
(efEluent, air stripper feed, and extraction well pump). 

b. Running time meters, 6-digit, with last digit indicating tenths of an 
hour for each pump. 

c. Control voltage: 120VAC 
d. Heater, thermostat, and appurtenances. 
e. Terminal board. 
f. Alarm circuits: 

1) Relay contacts close for alarm conditions. 
2) Sign^ by contact closure for remote audible alarm. 

g. Pilot lighting: 
1) Visual indication by means of pilot lights of the following 

conditions as required: 
a) Each pump running. 
b) Each alarm condition. 
c) High level alamL 

2) 120VAC lamps with push to test features. 
3) Fault conditions indicated by red lens on pilot light. 
4) Operating conditions indicated by green lens on pilot light. 
5) Each pilot light operated by relay contact. 
6) Provide contact at high level alarm conditions to sound alarm 

in control panel. 
h. Audible alarm: 

1) Audible indication of fault condition. Audible alarm equipped 
with silencing switch which silences alarm but keeps fault 
indicating pilot light illuminated until fault is corrected. 
Subsequent faults cause audible alarm to resound. 

i. Alarm conditions: 
1) Surge Tank - high level 
2) Surge Tank - low level 
3) Leak Detection Alarm 
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4) Floor Sunqp - high level 
lightenisg protection. 4 

Level Sensors 

1. 

2. 
3. 

Floats: Mercury switch in chemical-resistailt, polypropylene casing, 
complete with 3 conductor waterproof cables. 
One float for each hmction as described m 2.01 (C) of this Section. 
The exact levels at which the sensors operate are as follows: 

TaBkTVpc 

Surge 

Air Stripper Sunq) 

Level 
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Setting Height (From Tank 
Bottoml 

1 2ft 
2 8ft 
3 16 ft 

1 1ft 
2 2ft 
3 3.5 ft • 
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Equipment Control Plan 

RISINO SURGE 
TANKLEVEL 

EQUIPMENT 
TURNED ON 

EQUIPMENT TURNED 1 
OFF 

LEVELl WeUpoii^ 

Blower 

-

LEVEL2 Air StiqiKr Feed Punq> -
LEVEL3 - Well Pump 

RISING AIR 
STRIPPER SUMF 
LEVEL 

LEVELl — — 

LEVEL2 ECQuefit Peo^p -

LEVEL3 - Air Stripper Feed Pump 

[FALLING SURGE 
TANKLEVEL 

LEV^3 — -

LEVEL 2 WeUPuoq* — 

LEVELl 

FALLING AIR 
STRIPPER SUMP 
LEVEL 

LEVEL3 - — 

LEVEL2 ^ Stripper Feed Pump — 

LEVELl - Effluent Pump 

m 
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C. Function/Operation 

1. Level sensors (floats) in the surge tank and air str^er sunq) control 
the respective pun^K according to Table 1. 

2. Control panel shall visually indicate pun^>-on-lme and visually and 
audibly indicate higb water level and low water level conditidn$. 

3. Provide adjustable time delay ((KS minutes) for all punq)s. 

D. Acceptable Manufacturers 

1. Flygt 
2. Healy 
3. Or ^ual 

2.11 PRESSURE CONTROL SYSTEM 

A, Differential Pressure Gauge 

1. Differential pressure switch shall incorporate gages and switch set 
point indicators for continuous indication of applied pressure and 
switch settiugs. Unit shall be diaphragm operated with switching 
accomplished by phototransistor controlled internal relays. Set point 
shall be controlled by knobs on front of unit 

2. Switch/gages shall operate within a range of 0-15 inches of water and 
read in 0.5" divisions. 

B, Function/Operation 

1. Difrerential pressure gauge shall be located on the blower exhaust 
pipeline between the air stripper tower and the blower. 

2. At the high pressure set point the blower shall turn off. 

C, Acceptable Manufacturers 

1. Dwyer 
2. Or Equal 

2.12 WATER FLOW METER 

A Water meter shall be 4" Turbo Meters with 125 pound flanged end 
connections. Pressure at 400 gallons per minute shall not exceed 2.0 psi. 
Flow meter shall be compatible with water from ground water extraction well. 
Register shall read in 1000 gallons. Accuracy over the range of the meter 
(25-1000 gpm) shall be ±1.5%. Meter shall be equipped with local 
mechanical readout and remote readout 

B. Acceptable manufacturers 
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1. Badger Meters, Inc. 
2. Kent Meters, Inc. 
3. Or Equal 

2.13 PAINTING 

Surface preparation: 

Interior - sandblast to a near white blast cleaning (SSPC-SPIO). 
Exterior - sandblast to commercial blast deaning (SSFC-SP6). 

Coating: 

Interior - coated with Tneniec #20-1255 Pota-Pox primer to a diy mil 
thickness of 3.0 mils before ai^ rust can form. Followed by 2 coats of 
Tnemec #20-2000 Pota-Pox finish to a dry mil thickness of 3 to 4 mils per 
coat 

Exterior - coated with Tnemec #66-1211 epoxoline primer to a dry mil 
thickness of 3.0 mils before any rust can form. Exterior finish painting is by 
others. 

Finish field paint must be conq>atible with manufacturer's primer paint Finish field 
paint must be applied before rust forms beneath the primer coat and in any event no 
more than 60 days after the primer coat has been applied. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Examine the areas and conditions under which work of this Section will be 
performed. Correct conditions detrimental to the proper and timely 
completion of the work. Do not proceed until unsatisfactory conditions have 
been corrected. 

B. Inspect equipment as received. Note all shipping damage immediately in 
writing and notify engineer. 

3.02 INSTALLATION 

A All equipment shall be installed in strict compliance with the equipment 
manufacturer's written instructions. All anchor bolts and other items shall be 
located according to certified prints furnished by the manufacturer, as 
approved by the Engineer. 

I 
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B. Field erection requirements shall indude, but not be limited to, the fblloAving: 

1. Set equipment on foundation, level, and anchor. 
2. Grout beneath equipment skid. 
3. Assemble piping and other components disconnected for dupping. 
4. Thoroughly dean the system including flushing of all debris, grease, 

and deleterious material from pqnng and vessels. 

C. The air stripping tower manufacturer shall provide die services of a factory 
trained representative to instruct plant personnel in the proper operation and 
maintenance procedures necessary to maintain maximum equipment 
efGdency. Start-up services shall be provided for a minimum of one 8-hour 
day at sudi time that the system is ready for on-line service, not induding 
travel time to and from the site. 

D. Prior to system startup but no more than 30 days from completion of 
construction, tests shall be conducted to determine compliance of the air 
stripping equipment to the specified limits. 

The system will be started and samples of the water shall be collected at the 
influent and efQuent of the air stripping tower, at not less than 30-minute 
intervals, over a 2-hour period of time. During the 2-hour test period and 
until analytical confirmation of satisfactory performance, the contractor shall 
provide storage containers on site to hold the effluent water. Five sampling 
intervals are required. Smnple collection shall be witnessed ^ a 
representative of the Owner or the Engineer. The samples shall be delivered 
to an independent test laboratory approved by the Engineer and analyzed for 
each chemical specified to be removed. The samples, once collected, shall 
be transported to the laboratory by a representative of the Owner. 

The cost to analyze the initial samples shall be borne by the Owner. 

If the equipment fails to meet the minimum removal requirements specified, 
the equipment shall be modified and additional sampling performed at the 
contractor's expense, until compliance with the specifications is obtained. 

3.03 MEASUREMENTS AND PAYMENT 

No separate payment will be made for work performed under this section. Include 
the cost of such work in contract LUMP SUM price. 

END OF SECnON • 
•t 
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SECnON 11021 

SUBMERSIBLE WELL PUMP 

PART I GENERAL 

1.01 DESCRIPTION 

Furnish and install the well pun^, drives, well level controls, and related accessories 
required for this project The punq) and motor sh^ be designed for continuous 
submerged operation. The punq) shall be driven Ify a motor attached below the punq) 
section. 

1.02 SUBMriTALS 

Submittals shall be made in accordance with Sections 01300 and 01340. 

1.03 WARRANTY 

Material and workmanship of equipment described in this section shall be warranted 
for 1 year from date of Owner issuance of certificate of final payment to be free of 
defects in design or manufacture other than normal wear and tear. 

PART 2 PRODUCTS 

2.01 MATERIALS 

A. Pumps 

1. There shall be a built-in integral check valve made of 300 Series 
stainless steel. The check valve seat shall be Teflon with a 300 Series 
stainless steel insert 

2. The piunp bowls, impellers, guide vanes and filter screen shall be 300 
Series sts^ess steel. 

3. Each impeller shall have a Teflon seal ring around its eye or skirt to 
reduce hydraulic losses. 

4. There shall be a Teflon shaft bearing located either above or below 
each impeller. 

5. A 300 Series stainless steel filter screen shall be included as part of the 
suction iidet assembly. 

6. A 300 Series stainless steel priming inducer shall be included to 
provide lubricating flow and to prime the pump should the fluid 
pumping level fall below the first impeller. 

7. The stainless steel nameplate shall be a^ed to the pump. The pump 
model shall be stamped into the nameplate. No inks or dyes shall be 
used. 

I 
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B. Motors 

1. The motor shall be a squirrel-cage induction motor designed for 
submersible operation in conformance with NEMA standards. 

2. All materials in contact with the pumped fluids shall be 300 Series 
stainless steel or \^ton. 

3. The motor shall not use ai^ oils or greases for lubrication of bearings. 
4. A flexible Vlton diaphragm shall be provided to permit expansion and 

contraction of the internal motor lubricating and coolmg flmd. 
5^ Ibe motor shaft seal shall be constructed of Viton. 
6. A sand slinger made of Viton shall be included. 

C. Well Level Control 

1. A level control system in each well to prevent pump from running dry. 
2. Two level probes and a ground connection in each well and a level 

relay located in main control panel 
3. Use dedicated conduit for level control wires. 
4. Acceptable manufru:turers include Magnetek, B/W Controls, Qawson, 

MI, Model No. 5200-HF2 or tpprcved equal. 
5. Provide connection to plant status ^tem described in Section 13610. 

D. Cables 

1. The cable shall be continuous with no splices. 
2. The connector boot shall be constructed of Viton. The connector shall 

be constructed of 300 Series stainless steel The motor wire shall be 
AWG12 with Teflon insulation. 

E. Suction Strainers 

1. The pump shall have a suction strainer to restrict gravel and other 
debris from entering the pump, 

F. Operations and Maintenance Manual 

1. Provide manufacturer's operation and maintenance manual as specified 
in Section 01730. 

2.02 PUMP SCHEDULE 

A Pump for Use in 8-Inch Well 

1. Discharge pipe size (NPT): 4 inches 
2. Motor type: Submersible 
3. Flow range: 230 to 500 GPM 
4. Average operating conditions: 250 gpm at 50 feet of head 
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5. Nominal speed: 3450 RFM 
6. Mmimum motor rating: 15 horsepower 
7. Power: 480 volts, 3 phaise 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Examine the areas and conditions under which work of the Section will be 
performed. Correct conditions detrimental to the proper and timety 
completion of the work. Do not proceed until unsatis&ctory conditions have 
been corrected. 

B. Inspect equipment as received. Note all shipping damage immediately in 
writing and notify engineer. 

3.02 INSTALLATION 

All equipment shall be installed in strict conq)liance with the equipment 
manufacturer's written instructions. All items shall be located according to certified 
prints furnished by the manufacturer, as approved by the Owner. 

3.03 MEASUREMENT AND PAYMENT 

No separate payment will be made for work performed under this section. Include 
the cost of such work in contract LUMP SUM price. 

END OF SECTION 
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SECnON 11024 

FIBERGLASS TANKS 

PART I GENERAL 

1.01 DESC3UPTION 

A. Furnish and install a 5^00 gallon, vertical storage tank in accordance with the 
specifications and contract drawings. 

1.02 REFERENCE STANDARDS 

A. American Society for Testing and Materials (ASTM) 

1. ASTM D 638: Test for Tensile Properties of Plastics. 

2. ASTM D 790: Test for Flexural Properties of Plastics and Electrical 
Insulating Materials. 

3. ASTM D 3299: Standard Specification for Filament Wound Glass-
Fiber-Reinforced Polyester Chemical-Resistant Tanks. 

4. ASTM E 84: Surface Burning Characteristics of Building Materials. 

B. National Bureau of Standards (NBS), Voluntary Product Standards (VPS) 

1. PS15: Custom Contact-Molded Reinforced Polyester Chemical-
Resistant Process Equipment. 

1.03 SUBMITTALS 

A. Submittals shall be made in accordance with the requirements of Sections 
01300 and 01340. 

1.04 WARRANTY 

A. Material and workmanship of equipment described in this section shall be 
warranted for 1-year from date of Owner issuance of certificate of final 
payment to be free of defects in design or manufacture other than normal 
wear and tear. 

I 
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PART 2 PRODUCTS 

2.01 GENERAL 

A. All tanks shall be centrifugally cast, flat bottom. 

B. All tank nozzles shall be band molded and have 150# flat face flanges unless 
noted otherwise. 

2.02 DESIGN CRITERIA 

A. The tank body shall be fiberglass reinforced plastic (FRP). 

B. All tanks will operate at atmospheric pressure and ambient temperature. 

C. Inlet and outlet connections shall conform to the sizes and locations specified 
in the plans. 

D. Tanks, supports and anchorage shall be designed for all anticipated dead and 
live loading. 

2.03 SHOP TESTING 

A. Test samples shall be full thickness of the item produced. Do not machine 
sample surfaces. 

B. Test surface hardness of the resin-rich surfece. 

C. Test flexural strength with the resin-rich surface in compression. 

D. Mechanical properties shall conform to the following standards for the 
respective tests. 

1. Ultimate Tensile Strength: ASTM D 638 
2. Flexural Strength: ASTM D 790 
3. Flexural Modules of Elasticity: ASTM D 790 

E. Perform fully hydrostatic test in shop for four (4) hours with no visible 
leakage. Provide certified reports of test results to the Engineer. 

2.04 MATERIALS 

A. Outer gel coat: 20 mil "C Glass, resin rich surface. 

B. Interior coat: 100 mil corrosion barrier. m 

•k 
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C Flame spread ratmg: itiflYiirmTn, 35 in accord with ASTM E 84 for materials 
and assembled tanks. 

D. All other materials: manufacturer's standard fiber reinforced plastic. 

2.05 ACCESSO^S 

A. Provide a PVC sight tube assembly along the side of the tank to be used as 
a visual level gauge. Tube shall be a one (1) inch diameter and extend the 
entire height of the tank. The tube shall be marked in standard increments 
with every foot being labeled on the tank. 

B. Provide fiberglass ladder from the upperlevel to top of tank. 

2.06 FABRICATION 

A. Make laminations without voids, dry spots, cracks, or crazes. 

B. Do not allow glass fibers to remain e^^osed in finished surface. 

C. Reinforce tank with steel shapes totally encapsulated with a minimum of 1/8 
inch thick glass mat and resin. 

D. Provide tank appiutenances including outlets, inlets, manways and other items 
as shown on the plans. 

E. For removable or cover plates which weight in excess of 30 lbs, provide lifting 
handles totally encapsulated with glass mat and resin. 

F. Remove mold and release agents prior to shipment. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Examine the areas and conditions under which work of this Section will be 
performed. Correct conditions detrimental to the proper and timely 
completion of the work. Do not proceed until unsatisfactory conditions have 
been corrected. 

B. Inspect equipment as received. Note all shipping damage immediately in 
writing and notify engineer. 

3.02 INSTALLATION 

A. The potable water tank shall be installed in strict compliance >vith the 
equipment manufacturer's written instructions. All anchor bolts and other 
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items shall be located according to certified prints furnished by the 
manufacturer, as approved the Owner. 

B. Field requirements shall include, but not be limited to, the following: 

1. Set equipment level, and anchor. 
2. Assemble components disconnected for shipping. 
3. Thorou^y clean the ^tem of all debris, grease, and deleterious 

material from piping and tanks. 

C. Perform hydrostatic test on all tanks after installation and prior to connection 
of piping. 

3.03 MEASUREMENT AND PAYMENT 

No separate payment will be made for work performed under this section. Indude 
the cost of such work in contract LUMP SUM price. 

END OF SECnON 

•i 
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SECnON 11120 

LEAK DETECnON & LOCATION SYSTEM 

PARTI GENERAL 

1.01 DESCRIPTION 

Furnish a complete leak detection and location system consisting of a monitoring 
unit, sensor cable, probes, system U^out mt^ and amdliaiy equipment required to 
provide'c^^mous monitoring of the senang strmg(s) for leaks, faults and breaks, 
n any of these conditions should occur at any^^t albng^the'cable, an alarm shall 
sound, ̂ e of condition shall be clearly identified and the location clearly displayed. 
The system shall be designed to monitor the interstitial space of the double 
contained piping and shall detect all liqmds \«hich may be present using a sensor 
cable for the pipe. 

1.02 RELATED WORK 

A. Division 16 of these specifications 

B. Section 15001: General Requirements for Piping Systems 

1.03 SUBMITTALS 

A. Submittal shall be made in accordance with the requirements of Sections 
01300 and 1340. 

1.04 REGULATORY REQUIREMENTS 

A. National Electrical Code, NBC (Latest Edition) 

1. Comply with the applicable portions of NEC. 

B. National Electrical Manufacturers Association, NEMA 

1. Comply with the applicable portions of NEMA. 

C. Underwriter's Laboratories, UL 

1. Products tested and labeled by 

1.05 PRODUCT DELIVERY, STORAGE AND HANDLING 

A Products shall be handled in accordance with the requirements of Section 
01620. 
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1.06 WARRANTY 

Material and workmanship of equipment described in this section shall be warranted 
1 from date of Owner issuance of certification of final payment to be free 

of defects in design or manufacture other than normal wear and tear. 

PART 2 PRODUCTS 

2.01 MONITORING UNIT 

A- The monitoring unit shall be microprocessor based and capable of monitoring 
up to SOOO feet of sensing string per cable card, induding sensor cable, probes 
and jumper cable. The monitoring unit shall indicate when any liquid comes 
in contact with the sensor cable by sounding an alarm, actuating the output 
relays, displaying a message that a leak has been detected and the location of 
that leak on the sensing string. 

B. The monitoring unit shall have a green LED on the front panel to indicate 
that power is available to the imit A two (2) line by forty (40) character 
LCD shall be visible from the front of the unit to provide system data. 

C. The monitoring unit power requirements shall be 120/240 VAC, 100 VA, 
50/60 Hz, single phase. Monitoring units shall be equipped with a RS232 
communication port, one common alarm relay and one (1) relay per cable 
card. Relays to be SPDT output, rated for 240 VAC, 10 amp. 

D. The monitoring unit shall be enclosed in a modified NEMA 12 enclosure. 
The unit shall be U.L listed and FM approved to provide coimections for 
intrinsically safe sensor circuits for the use in Class I, Division, I, Groups C 
and D hazardous locations. The system shall be tested and found to comply 
with the limits for a Qass A digital device, pursuant to Part 15 of the FCC 
rules and so labeled. 

The system shall be evaluated by an independent third party, according to the 
Third Party Procedures developed according to the U^ EPA's "Standard Test 
P?5cedure for Evaluating Le^ Detection Methods: Liquid-Phase Out-of-
Tank Product Detectors." The evaluation results shall verify the system 
manufacturer's claims regarding sensitivity, range and other performance data. 

Ability to locate aieak ̂ hall not (kpend on l^Uteiy backed up functions. In 
the event of power failure, system conditions and parameters shall be stored 
in nonvolatile memory allowing the unit to automatically resume monitoring, 
without resetting, upon restoration of power. 

ft 
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2.02 SENSOR CABLE 

The sensor cables shall be suitable for use with the monitoring unit The sensor 
cables shall be of coaxial construction consisting of an insulated a^^r center 
conductor, a suitable spacer material, an outer braid and special requirements which 
are cable specific. 

AGW Detect water-based liquids and shall be c£q)able of being flushed and dried in-
place and will not require replacement after a leak enviit of ai^ water-based liquid. 

All cables must be capable of field instaUafion of cosnectms by trained electricians. 
The sensor cable shall be available in lengths up to 1500 feet ia bulk spools. All 
cables must be field repairable by trained electricians. 

2.03 PERFORMANCE 

A LEAK DETECTION/LOCATION 

The Leak Detection/Location System shall idendfy the presence of a liquid 
at any point along its smsing string and indicate its location within + /- 1% 
of the distance from the last calibration point or +/- five (5) feet, whi(±ever 
is greater on the sensor cable and shall indicate a probe leak by file juobe 
number. The system shall operate on the principle of pulsed energy reflection 
and be capable of mapping the entire length of the sensor cable and storing 
the digitized system map in nonvolatile memory. An analog systeih, using an 
alarm threshold value, fixed for the length of the cable, or a portion of the 
cable, will not be allowed, as it will not detect a second leak smaller than any 
acknowiedged leak. 

B. SENSING STRING LENGTH 

The system shall be capable of monitoring up to-6000 feet-ctf ^ble and 
probes from a single monitoring unit 

C. MULTIPLE LEAKS 

After proper acknowledgement of a minor leak, the Leak Detection/Location 
System shall be capable of monitoring the entire sensing string for additional 
leaks, even if they are smaller than the leaks previously acknowledged. The 
system shall be capable of accounting for minor installation irregularities, 
static moisture and puddles (such as condensation) with no loss in accuracy 
or sensitivity. 

D. BREAKS AND SHORTS 

The system shall be capable of identifying the location of breaks and shorts 
on the cable. When either of these faults occur, an alarm shall sound and a 
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display visible from the front of the monitoring unit shall clearly indicate the 
type of fault, in plain Fngiish, i.e. BREAK or SHC^T and display the exact 
locaiiiaii of the fault 

E. REMOTE ANNUNCIATION 

The system shall provide relays for remote indication of an alarm condition. 
The relays shall provide indication that no alarm conditions exists; an alarm 
condition exists but not yet acknowledged; and an alarm condition exists and 
has been admowledged. 

F. /ACmVES 

The system shall recoed s^mfrcant events (leak, break, fault, probe actuation, 
password entry, etc.) in n^Kidatile m^oiy. A minimum of 900 events shall 
be stored. When the memory becomes full, the recorded events shaDfre over 
written on a FIFO basis. Each recorded event shall include the time and date 
that the event occurred. 

G. SYSTEM STAtuS 

The system shall continuously provide positive indipation that it is monitoring 
the sensing string and the status of the sensing string. 

H. SYSTEM CLOCK 

The system clock shall provide the time and date display on the monitoring 
panel. The system clock shall be programmable by the user. A time and date 
indication shall be included for all events recorded in memory. 

I. SECURITY 

The system shall provide a password security scheme to limit unauthorized 
use. The passwords shall be assignable and provide for varying levels of 
system access. A minimum of 20 passwoiiSs shall be available within the 
system. All password entries will be recorded to the archives. 

The system shall not permit unauthorized modifications to the sensing string 
(ie. shortening the cable length) without causing an alarm condition. 

J. SENSOR TYPES 

The system shall be capable of monitoring sensor cables, probe sensors and 
switch sensors (such as float switches, pressure switches, etc.) from the same 
Monitoring Panel. English language displays shall indicate the status of the 
sensors. 
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K SENSrilVriY 

Hie system shall not dete^ incidental liquid contact that is not at least 
equivalent to a small paddle, 3 inches in diameter. The sensitivity of the 
system shall be field adjustable to increase the amount of wetted cable needed 
to cause an alarm. The cable sensing princ^le shall provide for continuous 
monitoring while a short length of the (^le is in contact with liquids, without 
altering the system's sensitivity and/or accuracy. 

PARTS EXECUTION 

3.01 GENERAL 

The system shall be installed per the manufacturer's recommended installation 
procedures. All local, state and federal codes and requirements shall be followed. 
The system shall be installed by properly trmneii personnel. 

3.02 MAPS 

A lorafion map shall be provided with the system by the installing contractor 
indicating the "As Installed" system configuration and sensing string layout dotage, 
along with the cable shall be provided as references to locate leaks. Footage shall 
be based upon Reference Points taken per Section 3.03. 

3.03 REFERENCE POINTS 

The installing contractor shall be responsible for taking and recording reference 
points along the sensing string per the manufacturer's recommended procedures. 

3.04 MEASUREMENT AND PAYMENT 

No separate payment will be made for work performed under this section. Include 
the cost of such work in contract LUMP SUM price. 

END OF SECTION 
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SECnON 11215 

PROCESS PUMPS 

PART 1 PRODUCTS 

1.01 WORK INCLUDED 

A. Pumps 

B. Motors 

1.02 RELATED WORK 

A. Section 07920: Sealants and Caulking. 

B. Division 15: Pipings and valves. 

C. Division 16: Field electrical work. 

1.03 QUALITY ASSURANCE 

A. Have pump manufacturer factory test the pumps to detect any defects and 
demonstrate that they will function satisfactorily under all conditions specified 
in the Pump Schedule. Conduct pump testing in accordance with the 
Standards of the Hydraulic Institute. 

1.04 SUBMnTALS 

A. Shop Drawings and Product Data 

1. Comply with Section 01340 and the supplemental requirements below. 
2. Submit the following information. 

a. Catalog bulletins describing pump construction. Mark out 
inapplicable information. 

b. Dimensional sketches of pumping unit including motor. 
c. list of materials used for construction of pump if not included 

in catalog bulletin. 
d. Weight of total pumping unit and weights of pump assembly 

and motor separately. 
e. Pump performance data as specified below. 
f. Motor data. 
g. Installation instructions. 

3. Include the following items with the pump performance data. 
a. Head-capacity curve 
b. Efficiency curve 
c. NPSH curve 
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d. BHP curve 
e. Shut off head 
f. RPM 

4. Mark the specified ratings on the pump performance curves. 

B. Operation and Maintenance Data 

1. Comply with the general requirements of Section 01730 and 
supplemental requirements below. 

2. Submit complete instruction for operation and maintenance of pumps, 
motors and power transmission components. 

3. Include the following data: 
a. Alignment, adjustment and repair instructions. 
b. Guide to troubleshooting. 
c. Lubrication instructions. 
d. Seal adjustment and replacement instructions. 
e. Recommend spare parts lists and predicted lift of parts subject 

to wear. 

1.05 DELIVERY, STORAGE AND HANDLING 

A, Comply with the requirements of Section 01620. 

1.06 WARRANTY 

Material and workmanship of equipment described in this section shall be warranted 
for 1 year from date of issuance of certificate of final payment to be free of defects 
in design or manufacture other than normal wear and tear. 

PART 2 PRODUCTS 

2.01 MANUFACTURER REQUIREMENTS 

A. Acceptable manufacturers include Weil, Aurora, Fairbanks Morse or 
approved equal. 

B. Comply with the requirements of Section 01630 when making substitution. 

2.02 PUMPS 

A. Type: Frame-mounted end suction centrifugal. 

B. Performance Requirements: 

1. Capable of pumping contaminated groundwater. 
m 
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2. Capable of meeting the detailed performance requirements specified 
in the pump schedule at the end of this Section. 

3. Continually decreasing head'Kxipacity curve between shut-off and 
mayinniTn capacity. 

4. Capable of operating continuously at all points on the head-capadty 
curve between TTimirimTTi and maximum capacity without vibration, 
noise, cavitation and overheating. 

C. Materials of Construction 

1. Casing: Cast iron 
2. Impeller Bronze 
3. Wear Ring: Bronze 
4. Shaft Sleeve: Bronze or Stainless Steel 
5. Mechanical Seal - Double 
6. Back Pull-out to permit removal of motor, seal and impeller without 

disturbing pipe connections. 

2.03 MOTORS 

A. Comply with the general requirements of Section 16151 and the supplemental 
requirements below. 

B. Furnish totally enclosed fan cooled motors for pump service. 

C. Motors ratings to be equal to or greater than maximum pump brake 
horsepower requirements at all points on the head capacity curve without 
taking advantage of the service factor. 

2.04 FLEXIBLE CONNECTORS 

A. Between equipment and piping 2-1/2 inches and larger: Plate steel flanged 
end fittings, 150 lb. drilled for bolting to piping flanges. 

B. Use connectors suitable for minimum 125 psi WSP and 450° F. and 200 psi 
WOG and 250° F. 

C. Construct spool pieces to exact sizes for insertion of flexible coimection. 

D. Manufacturers: 

1. Anaconda Metal Hose. 
2. Flexonics Division. 
3. Keflex, Inc. 
4. Mason Industries. 
5. Metraflex Co. 
6. Or equal. 
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2.05 FACTORY ASSEMBLY 

A Completely assemble each pumping unit at the factoiy. 

2.06 SPARE PARTS 

A Furnish one spare mechanical seal. 

PART 3 EXECUTION 

3.01 INSTALLATION 

A Install pumping units in accordance with the PLANS, approved shop drawings 
and the manufacturer's installation instructions. 

B. Aign, adjust and lubricate in accordance with the manufacturer's instructions 
and leave in proper working condition. 

C. Touch up factoiy finish using kit furnished by manufacturer. 

3.02 FIELD QUALITY CONTROL 

A Required Manufacturer Services ^ 

The services of a qualified representative of the manufacturer of the pump 
shall be provided to review the installation and field testing of the equipment, 
make any necessary adjustments and instruct and plant persoimel in its 
operation and maintenance. 

B. Field Testing 

1. Demonstrate to the Owner's representative that each pumping unit will 
pump plant water satisfactorily. 

C. Provide all test gear required at no extra cost to the Owner. 

D. Follow testing procedures recommended by the manufacturer and approved 
by Engineer. 

3.03 PUMP SCHEDULE 

A Ar Stripper Feed Pump 

1. Numbers of Units: 1 
2. Rated Capacity Per Unit: 350 gpm 
3. Total Dynamic Head: 100 ft. 
4. NPSHR: 8 ft. 
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5. Nfinimum Efficiency: 70 
6. Nominal Speed: 1750 RPM 
7. Minimum Motor Rating: 15 HP 
8. Power = 480V, 3 Phase 

B. Effluent Pump 

1. Numbers of Units: 1 
2. Rated Capacity Per Unit: 350 gpm 
3. Total Dynamic Head: 40 ft 
4. NPSHR: 8 ft 
5. Minimum Efficiency: 85 
6. Nominal Speed: 1750 RPM 
7. Minimum Motor Rating: 5HP 
8. Power = 480V, 3 Phase 

3.04 MEASUREMENT AND PAYMENT 

A. No separate payment will be made for work performed under this section. 
Include the cost of such work in contract LUMP SUM price. 

END OF SECTION 

I 
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SECnON 11331 

CARTRIDGE FILTERS 

PART 1 GENERAL 

1.01 DESCRIPTION 

Supply a small pilot ̂ tem to properly size the cartridge filters. Furnish and install 
2 cartridge filter systems in accordance with the specifications and the contract 
drawings. The specifications for the cartridge filters will be finalized after die pilot 
stu^. 

1.02 SUBMriTALS 

Submittals shall be made in accordance with Sections 01300 and 01340. 

1.03 WARRANTY 

Material and workmanship of equipment described in this section shall be warranted 
for 1 year from date of Owner issuance of certificate of final payment to be free of 
defects in design or manu&cture other than normal wear and tear. 

PART 2 PRODUCTS 

A. Filter housing shall meet the following requirements: 

1. Material of Construction 

304 stainless steel. The construction must have a ASME UM stamp. 

2. Operating Prgssure 

250 psig at 200 T 

3. Corrections 

Inlet/Outlet : 4" flange 
Drain: 1.5" NPT 
Vent: 1" NPT 
Gauge: 1/4" NPT 

4. Shell Q-Ripg 

Buna N 
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5. hitemals 
Carbon steel or 316 stainless steel conq)ression plat assemblies and 
tube guides 

6. Siz& 

The filter housing should be capable of hou^g cartridge filters 
required for handling 600 gpm of flow. 

B. The cartridge filters slndl meet the following performance requirements: 

1. Flow Rate 
Maximum flow of 600 gpm at a Tnaximiitn headloss of 5 psi under 
normal operating conditions of extracted groundwater. This vdll allow 
for fewer filter changes since the design rate for die treatment system 
is 350 gpm. 

2. Size 

The length, diameter and micron size of the filters will be determined 
during the pilot study. The pilot stu(fy will be performed with 10 
micron size filters. The cartridge filters must also be available in 
following sizes of 1, 2, 5, 10, 15, 20, 25, 30, 40, 50, 75, 100, 150 of 200 
microns. 

3. Matgrial 
The material of cartridge filter and center core must be compatible 
with water containing halogenated organics at ppm levels, and must 
not be a possible source of fiber migration. A core cover must be 
provided. 

4. Maintenance 

The filter cartridges must be washable. The manufacturer must 
provide the cleaning procedure. In addition, the replacement 
cartridges must be easily available and easy to replace. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A Examine the areas and conditions under which work of this Section will be 
performed. Correct conditions detrimental to the proper and timely 
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completion of the work. Do not proceed until unsatisfactory conditions have 
been corrected. 

B. Inspect equipment as received. Note all shipping damage immediately in 
writing and notify engineer. 

3.02 INSTALLATION 

A. All equipment sliall be installed in strict conq}liance with the equipment 
manufacturer's written instructions. All anchor bolts and other items shall be 
located according to certified prints fumi^ed 1^ the manufacturer, as 
approved by the Engineer. 

B. Field erection requirements shall include, but not be limited to, the following: 

1. Set equipment on foundation, level, and anchor. 
2. Assei^le piping and other conqionents disconnected for shipping. 
3. Thoroughly dean the system induding flushing of all debris, grease, 

and deleterious mateiid fi'om piping and vessels. 

C. The filter system manufacturer shall provide the services of a factoiy trained 
representative to instruct plant peisonnel in the proper operation and 
maintenance procedures necessaiy to maintain maximum equipment 
efGdency. Start-up services shall be provided at such time that the system is 
ready for on-line service. 

3.03 MEASUREMENT AND PAYMENT 

No separate payment will be made for work performed under this section. Indude 
the cost of such work in contract LUMP SUM price. 

END OF SECnON 

W 
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SECnON 11332 

SEPARATOR SYSTEM 

PART 1 GENERAL 

1.01 DESCRIPTION 

Furnish and itistall a solids separator ̂ em in accordance with the specifications and 
the contract drawings 

1.02 SUBMnTALS 

Submittals shall be made in accordance with Sections 01300 and 01340. 

1.03 WARRANTY 

Material and workmanship of equipment described in this section shall be warranted 
for 1 year from date of Owner issuance of certificate of final payment to be free of 
defects in design or manufacture other than normal wear and tear. 

PART 2 PRODUCTS 

The separator shall meet the following requirements: 

A. Flow Rate 

The separator must be capable of handling a flow range of 250-350 pgm at a 
maximum headloss of 15 psi under normal operating conditions. 

B. Maximum Operating Pressure 

150 psig at WOT. 

c. Removal Effidgncy 
Solids removal up to 98%. 

D. Connections 

Pipe Size: 3" FNPT or 4" flange 
Drain Size: 2" 

I 
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E. Soliids RemPYal 

The separator must have a timer that activates the blowdovm of the separator. 
Hie timing of the blowdo\m must be adjustable, as desired. An air operated 
solenoid must be provided for the blowdown. The manu&cturer or vendor 
of the separator must also provide a bag filter ^tem to remove the solids 
from the blowdovm. The bag filters must be easily available and easy to 
replace. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Fjfamine the areas and conditions under which work of this Section will be 
performed. Correct conditions detrimental to the proper and timely 
completion of the work. Do not proceed until unsatisfactory conditions have 
been corrected. 

B. Inspect equipment as received. Note all ^pping damage immediately in 
writing and notify engineer. 

3.02 INSTALLATION 

A. All equipment shall be installed in strict corrqrliance with the equipment 
manufacWer's written instructions. All andior bolts and other iterns shall be 
located according to certified prints fiimished by the manufacturer, as 
approved by the Engineer. 

B. Field erection requirements shall include, but not be limited to, the folldwing; 

1. Erect equipment on the wall and floor, as required. 
2. Assemble piping and other components discormected for shipping. 
3. Thoroughly clean the system including flushing of all debris, grease, 

and deleterious materia from piping and vessels. 

C. The separator manufacturer shall provide the services of a factory trained 
representative to instruct plant personnel in the proper operation and 
maintenance procedures necessary to maintain maximum equipment 
efficiency. Start-up services shall be provided at such time that the system is 
ready for on-line service. 

D. Prior to system startup but no more than 30 days from completion of 
construction, tests shall be conducted to determine compliance of the 
separator system to the specified limits. 

Samples of the water shall be collected at the influent and effluent of the 
separator during the same period of time that the cartridge filter is sampled. 
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San^le collection shall be witnessed a representative of the owner or the 
engineer. The samples will be nsed to determine separator eftidency. 

If the equipment &ils to meet the minimum removal requirements specified, 
the equipment be modified, influent and effiuent samples analyzed at the 
contractor's e]q)ense, conq)liance with the specifications is obtained. 

3.03 MEASUREMENT AND PAYMENT 

No separate payment will be made for work performed under this section. Indude 
the cost of such work in contract LUMP SUM price. 

END OF SECnON 

m 
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SECnON 11370 

AIR COMPRESSOR 

PART 1 GENERAL 

1.01 WORK INCLUDED: 

A. Compressor Unit 
B. Air receiver 
C. Pressure reducing valve 
D. Controls 

1.02 RELATED WORK 

A. Section 15050: Basis Mechanical and Methods 
B. Division 16: Electrical 

1.03 SUBMnTALS 

A. Shop Drawings and Product Data 

1. Submit the following items for review in accordance with Sections 
01300 and 01340. 

a. Equipment layout and erection details; include motmting details 
and wiring diagrams. 

b. Setting diagrams for positioning equipment. 

2. Provide manufacturer's standard data sheets showing equipment. 

B. Operation and maintenance data in accordance with the requirements of 
Section 01700. 

1.04 DEUVERY, STORAGE, AND HANDLING 

A. Deliver air compressors with factory-installed shipping skids with plastic end-
cap protectors on each end of pipe and tube. 

B. Package accessories in factory-fabricated containers. 
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PART 2 PRODUCTS 

2.01 GENERAL 

A. Provide redprocating compressor unit consisting of an air-cooled compressor 
air receiver, pressure reducing station, and operating controls. 

B. Capadty: SO scfm at 70 psig; unit capable of producing specified SCFM at 
following conditions: 

1. Inlet air temperature: HOT. 
2. Elevation (mean sea level): 700 feet. 

C. Compressor operates at specified air volume without oil creep, overloading, 
and within 10% of peak effidency. 

2.02 CONSTRUCTION 

A. Cast-iron housing and head, disc type suction and discharge valves. 

B. Statically and dynamicalty balanced rotating parts. 

C. Removable connecting rod caps to facilitate piston ring replacement 

D. Mount motor and compressor on one-piece ribbed cast iron or welded steel 
base for mounting on air receiver. 

D. Replaceable media style oil filter element 

E. Positive pressure lubrication through crankshaft with connecting rods to piston 
wrist pin. 

2.03 AIR RECEIVER 

A. Receiver built to ASME regulations for working pressure of 200 psi. 

B. Screw inlet and outlet connections. 

C. Fittings include adjustable pressure regulator, safety valve, pressure gauge, 
drawcock, and automatic condensate trap. 

D. Tank finish: shop prime and factory finish coat 

2.04 PRESSURE REDUCING VALVE 

A. Pressure reducing station complete with automatic reducing valve and bypass, 
and low pressure side relief valve and gauge. 

•F 
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B. Valve capadly suitable to reduce pressure from 100 psi to 5 psi; pressure 
reducing valve adjustable upwards from reduced pressure. 

2.05 CONTROLS 

A. Pressure switch cuts out at 100 psi with TniniTmim differential of 20 psL 

PART 3 EXECUTION 

3.01 Installation. 

A. Install line size gate valve and anti-return valve on compressor 
discharge. 

B. Install replaceable cartridge type filter silencer of adequate capacity for 
the compressor. 

C. Assemble components and piping disconnected for shipping. 

3.02 FIELD QUALITY CONTROL 

A. Compressed air piping leak test 

1. Prior to initial operation, dean and test compressed air piping 
in accordance with American National Standards Institute 
(ANSI) B31.1: Power Piping. 

2. Provide services of factory representative to inspect installation of air 
compressor and make field adjustments to ensure proper mechanical 
operation. Submit letter from manufacturer's representative that 
equipment has been properly installed and is operating properly. 

3.03 MEASUREMENT AND PAYMENT 

No separate payment will be made for work performed under this section. Include 
the cost of such work in contract Lump Sum Price. 
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SECTION 11501 

SUMP PUMPS 

PART 1 GENERAL 

1.01 WORK INCLUDES 

A. Sump pumps at locations indicated on Contract Drawings. 

B. Pump controls where sdf-contained. 

1.02 RELATED WORK 

A. Section 15100: Valves. 

B. Division 16 of these specifications. 

1.03 SUBMITTALS 

A. Submit in accordance with Section 01340. 

B. Product Data: 
1. Submit certified pump curves showing punq> performance characteristics 

with pump and syst^ operating point plotted. 

PART 2 PRODUCTS 

2.01 PUMP CHARACTERISTICS 

A. Statically and dynamically balanced rotating parts. 
1. Complete servicing without breaking piping or motor connections. 
2. Pumps operate at 1750 RPM unless q)ecified or scheduled otherwise. 
3. Pump Connections: 

a. Suction 3/4 inch - 2 inches: Threaded or Non Threaded 
b. Suction 2-1/2 inches and larger: Flanged. 

2.02 SUBMERSIBLE SUMP PUMP 

A. Perimeter Drainage Sump Pump 

Type: Completely submersible; rated at 50 gpm at 12 ft. TDK. 
1. Casing: Heavy duty, one piece cast iron. 
2. Impeller: Cast-iron, non-clog, on corrosion-resistant alloy steel shaft. 
3. Bearings: Ball bearings. 
4. Accessories: Oil-resistant power cord with 3-prong connector. 
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5. Controls (Simplex): Integral diaphragm type level control, separate liquid 
level control high level alarm. 

6. Wiring: Factory-wired. 
7. Disdiarge Check Valve: Provide chedc valve of suitable design and 

niflterialjy on pump discharge line. 

B. Secondary Containmoit Sunq> Pump 

Type: Completdy submersible; rated at 75 gpm at 20 ft. TDH. 
1. Casing: Heavy duty, one piece cast iron. 
2. Impeller: Cast-ixon, non-dog, on corrosion-resistant alloy sted shaft. 
3. Bearings: Ballbearings. 
4. Accessories: Oil-resistant power cord with 3-prong coimector. 
5. Controls (Simplex): Integral dkq>hragm type levd control, separate liquid 

levd control high levd alarm. 
6. Wiring: Factory-wired. 
7. Discharge Check Valve: Provide check valve of suitable design and 

materials on pump discharge line. 

C. Manufacturers: 
1. Armstrong Pumps 
2. Aurora Pumps 
3. Wdl 
4. Or equal. 

PART 3 EXECUTION 

3.01 INSTALLATION 

A. Access: Provide access space around plumbing pumps for service indicated, but 
in no case less than that recommended by manufacturer. 

B. Electrical Wiring: 
1. Install electrical devices furnished by manufacturer but not specified to be 

factory-mounted. 
2. Fumi^ copy of manufacturer's wiring diagram subrnittal to Electrical 

Installer. 
3. Verify that dectrical wiring installation is in accordance with 

manufacturer's submittal and installation requirements of Division 16 
Sections. 

4. Do not proceed with equipment start-iq) untU wiring installation is 
acceptable to equipment installer. 

3.02 FIELD QUALITY CONTROL 

A. Upon completion of installation of pumps, and after motors have been energized 
with normal power source, bleed air from pump casings and test pun:q>s to 
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demonstrate compliance with specifications. 

B. Where possible, fidd correct malfimctioniitg unit, thai retest to demonstrate 
conqiliance. 

C. Rqilace units whidi cannot be satisfactorily corrected. 

D. Alignment; 
1. Inspect alignmoit, and realign diafts of motors and pumps within 

recommended tolerances by manufacturer, and in presoice of 
manu&cturer's service nqiresoitative. 

E. Start-Up: 
1. Lubricate pumps before start-up. 
2. Start-up in accordance with manufacturer's instructions. 
3. Provide pump start-up in presence of manufacturer's service 

rqiresentative. 

F. Cleaning: 
1. Clean factory-finished surfaces. 
2. Repair aU marred or scratched surfaces with manufacturer's touch-up 

paint. 

END OF SECTION 
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SECnON 13600 

PRE-ENGINEERED METAL BUILDING 

PART I GENERAL 

1.01 DESC3UFnON 

A, This Section applies to work associated with supplying a one-stoiy, free-span 
building to house the groundwater treatment plant 

B. The building shall indude all primary and secondary structural framing 
members, connection bolts, covering, door, flashing, fasteners, closures, sealant 
tape, cauUdng, pedestrian door, overhead door, louvers, vents, handrail, 
ladder, all equipment and column foundation work, drainage requirements, 
and other miscellaneous items as shown or called for in the PLANS or 
SPECmCATIONS. 

1.02 DRAWINGS, CALCULATIONS AND CERTIFICATION 

A. The building manufacturer will furnish complete erection drawings showing 
anchor bolt settings, sidewall, endwall, and roof fruming, transverse cross-
sections, covering and flashing details, and accessory installation details to 
clearly indicate the proper assembly of all building parts. 

B. The building manufacturer shall also furnish a certifrcate signed by a 
Registered Professional Engineer (P.E.) that the building design meets the 
requirements of the specifications and the 1991 Uniform Building Code, and 
is in accordance with generally accepted engineering practices. 

1.03 DESIGN REQUIREMENTS 

A. GENERAL 

1. Building manufacturer shall provide the Engineer with a colunm layout 
drawing, column loads and design calculations. 

2. All structural steel sections and welded plate members shall be 
designed in accordance with the AISC, "Specifications for the Design, 
Fabrication, and Erection of the Structural Steel of Buildings." 

3. All light gauge cold-formed, structural members and exterior covering 
shall be designed in accordance with the AISI, "Specification for the 
Design of Cold-Formed Steel Structural Members." 

4. Contractor shall be responsible for providing a pre-engineering metal 
building based upon the loading criteria given herein and the 
dimensions shown on the PLANS. 
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B. BUILDING PARAMETERS 

1. Length: 32' 
2. Width: 28' 
3. Eave Height: 14' 

C BUILDING LAYOUT 

1. See PLANS for location of doors, louvers, etc. 

D. DESIGN LOAD - BUILDING AND FOUNDATION 

1. Dead Load: Wei^t of all structural members plus flooring and root 
2. Superimposed Dead Load: 2 psf on roof for electrical, plumbing and 

HVAC loads. 
3. Wind Load: Per 1991 Uniform Building Code, latest edition (but not 

less than 100 mph). 
4. Live Load: 30 psf (minimum). 

E. FIRE RATING 

1. Building shall be designed for a minimum 1 hour fire rating. 

F. ANCHORAGE SYSTEM 

1. Necessary anchoring system shall be provided to anchor the building 
to a concrete foundation. Anchorage at column bases shall be 
mechanical expansion type or chemically secured anchor bolts. Hook 
bolts are not permissible. 

2. Provide literature with design calculations that assures that the 
anchorage provided will withstand design loads at the column base 
(including uplift). 

1.04 WARRANTY 

Material and workmanship of equipment described in this section shall be warranted 
for 1 year from date of Owner issuance of certificate of final payment to be free of 
defects in design or manufacture other than normal wear and tear. 

PART 2 PRODUCTS 

2.01 STRUCTURAL MEMBERS AND FASTENERS 

A. All rolled shapes, plates and bars shall conform to ASTM A36. 

B. All structural framing members shall be cleaned in accordance with the AISC 
Code of Standard Practice and given a shop coat (1.0 mils) of red-oxide 

I 

ik 
CH01\PUBUC\WO\WlS00MECHAU.\SECI3600.SPC 13600-2 • 30 1993 

I 



I 

m 

0 
I 

primer designed for short-term field protection during the erection process. 
A final paint coat is to also be applied (by others). 

C. Anchor bolts and standard threaded fasteners shall have a minimum Grade 
5 specification and shall be galvanized or cadmium plated. 

D. High strength bolts, nuts and washers shall conform to ASTM A32S. 

E. Welding electrodes shall conform to AWA A5.1, E70 Series. 

2.02 ROOF AND WALL PANELS 

A Roof and wall panels shall be completely prefabricated in the factory. Panels 
shall be 26 gauge minimum, aluminum-zinc alloy coated steel, AC 50 coating 
class, conforming to ASTM A 792, Grade 50 and precoated with a 1 mil thick 
polyester finish. Provide all flashing, trim, fasteners, and sealants as required. 

B. Color of roof and wall panels to be gray or white. 

2.03 INSULATION 

A The entire building (excluding doors) shall be equipped with insulation with 
an R-13 value. 

B, Provide necessary auxiliary clips, supports or other items necessary to fasten 
insulation to roof and wall panels. 

C. An interior insulation covering shall be back-faced with vinyl reinforced 
polyester film (3 mil), moisture-resistant so that no exposed insulation shall 
be visible from the inside of the building. 

2.04 HOLLOW METAL SWING DOORS 

A Provide a hollow metal door consisting of two flush faces of 16 gauge, one-
piece quality rolled sheet steel with one-piece honeycomb core bonded to 
both faces, top and bottom channels, 16 gauge steel. Door leaves shall be 1-
3/4" thick. Door jambs shall be 16 gauge steel with mitered, welded and 
ground comer joints. Attach jambs with three 14 gauge wall anchors and 
adjustable floor clips. 

B. Provide hardware in accordance with the hardware schedule in 
SPECmCAHON Section 08710. 

2.05 HANDRAIL 

A Provide handrail as described in this section and as shown on the plans. 
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B. Extruded rails, post and fitting are to be ahitninuin alloy 6063-T6 and 214. 

C. All fasteners are to be stainless steel type 18-8. 

D. Railings are to be shipped with factory pre-assembled posts and fittings. 

PART 3 EXECXJnON 

3.01 ERECnON 

A. Erect framing in accordance with AISC Specifications. 

B. Wall and Roofing Systems 

1. Install in accordance with Manufacturers recbnimendations. 
2. Install sealant and gaskets to prevent weather penetration. 

C. After erection , prime welds, abrasions, and surfaces not shop primed; use 
primer consistent with shop prime. Paint all primed steel in accordance with 
SPECmCATTON Section 09900. 

D. Gutter and Downspout 

1. Rigidly support and secure components. 
2. Slope gutters minimum 1/8" indi per foot. 
3. Install concrete splash pad below each downspout. 

E. Provide Building unloading from the truck, erection and installation. 

F. Building manufacturer to provide supervision and any specialized tools for the 
duration of the erection/installation process. These services shall be included 
in the bid quotation. 

3.02 MEASUREMENT AND PAYMENT 

No separate payment will be made for work performed under this section. Include 
the cost of such work in contract LUMP SUM price. 

END OF SECTION 
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SECnON 15001 

GENERAL REQUIREMENTS FOR PIPING SYSTEMS 

PART 1 GENERAL 

1.01 WORK INCLUDED 

A. All ejq)Osed, submerged and buried plant piping. 

B. Influent ground water mains, effluent ground water mains. 

1.02 RELATED WORK 

A. Section 02220: Excavation, Backfilling and Compacting for Pipelines. 

B. Section 09900: Paintings and Coatings. 

C. Section 15400: Plumbing 

1.03 DESCRIPTION OF PIPING SYSTEMS 

A. The configuration and layout of piping systems are shown in the PLANS. 

B. The type of pipe and joints to be used for each system is specified in the 
Piping Schedule at the end of this Section. 

1.04 SHOP INSPECTION AND TESTING 

A. The quality of all materials, the process of manufacturer and finished piping 
shall be subject to inspection and approval of the Engineer. 

B. Pipe may be inspected at the place of manufacture, and on the Work site, and 
shall be subject to rejection, if defective, at any time even though submitted 
samples may have been approved. 

C. The Engineer may have pipe or fittings inspected or tested, or both, by an 
independent inspection service at either the manufacturer's plant or 
elsewhere. Such inspections and/or test will be at the Owner's expense. 
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1.05 SUBMriTALS 

A. Shop Drawings and Product Data 

1. Compty with the provisions of Section 01340 and the supplemental 
requirements below. 

2. Submit detailed layout drawings for all p^ing^tems. Those drawings 
may be organized system or by area^. Prepare drawings to scale 
and show the following information on thenu 
a. T^e of piping inchiding matftrinl^ weight, linings, and coatings. 

If desired, use code and key to product data sheet specified 
below. 

b. Location and type of joints, fittings, taps, supports, kickers and 
bloddng. 

3. Submit fabrication drawing$ for specials including fabricated fittings, 
wall pipes and wall sleeves. Show dimensions and materials of 
construction. 

4. Submit manufacturer's standard drawings showing dimensions, 
configuration and materials of construction for the following items: 
a. Joints 
b. Flanges 
c. Couplings 
d. Expansion joints 
e. Hangers, brackets and other similar accessories. 

5. Submit the following product data on all piping materials. 
a. Reference standard 
b. Type material 
c. Wall thickness, schedule or class as appropriate 
d. Outside diameter 
e. Type of lining 
f. Type of coating 
g. Pressure rating, if applicable. 

B. Affidavits of Compliance 

1. Submit affidavits of compliance with the reference standards. 

1.06 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Delivery and Handling 

1. Do not deliver piping materials to project site prior to Engineer's 
approval of required submittals. 

2. Unload and handle piping materials using proper materials handling 
equipment. 

3. Do not drop, roll, or skid piping materials. 
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4. Take such additional precautions as necessary to avoid damaging 
piping mflterials anri coatings thereon. 

B. Storage 

1. Store piping materials in a manner which will reduce risk of damage. 
2. Block piping materials to prevent rolling. 

1.07 WORK AFFECTING EXISTING LINES 

A. Notify Engineer at least five working days prior to taking existing lines out of 
service to make connections or for other reasons. 

B. Do not take existing lines out of service without written authorization. 

1.08 WARRANTY 

Material and workmanship of equipment described in this section shall be warranted 
for 1 year from date of issuance of certificate of final payment to be fi-ee of defects 
in design or manufacture other than normal wear and tear. 

PART 2 PRODUCTS 

2.01 GENERAL 

A. See other Sections In Division 15 for piping materials specifications. 

PART 3 EXECUTION 

3.01 GENERAL INSTALLATION REQUIREMENTS 

A Install all piping systems in accordance with the PLANS and TECHNICAL 
SPECIFICATIONS and approved shop drawings and manufacturer's 
installation instructions. 

B. Examine all piping materials prior to installation and replace items that are 
damaged or otherwise defective. 

C. Thoroughly clean inside of all piping, valves, and accessories, and outside of 
all materi^Js which will be exposed. Qean before installation and maintain in 
that condition until accepted by Engineer. 

D. Provide temporary caps or plugs over all pipe openings at the end of each day 
to prevent foreign material from entering the piping systems. The foregoing 
requirement may be waived for large diameter exposed piping at the 
disaetion of the Engineer when conditions are such that foreign material will 
not be inadvertently or maliciously placed in the pipe. 

CH01\PUBUG\WO\WlJ00\TECHAU.\SEC1500IJPC 15001-3 30Ai«ii«I993 



E. Do not modify structures, equipment, or piping for the purpose of installing 
piping unless specifically authorized in writing by the Engineer. 

3.02 INSTALLATION OF BURIED PIPING SYSTEMS 

A. line and Grade 

1. Install piping to lines and grades shotvn on PLANS. 
2. iTistall pressure piping at centerline elevations shown. 
3. If centerline and/or flowline elevations are not shown on PLANS, 

install piping so ̂ t there is at least five feet of cover over same. 

B. Dewatering 

1. Keep trenches free of water when performing any fype of work in 
them. 

2. Discharge water from construction pumps or dewatering wells to storm 
sewers or drainage ditches. 

C. Bedding 

1. Bedding material shall conform to the requirements of Section 02200. 

D. Laying of Pipe 

1. Do not drop or roll pipe into trench. Place carefully by hand or 
materials handling equipment. 

2. Do not lay pipe in water. 
3. Joint pipe as specified in piping material specifications. 
4. Do not deflect pipe unless shown on PLANS or approved by Engineer. 
5. When deflection of pipe is authorized, do not exceed 50 percent of 

pipe manufacturer's recommended maximum deflection. 

E. Encasement of Piping and Valves 

1. Provide sand encasement when called for on PLANS or ordered by 
Engineer. 

2. Sand encasement to extend at least six inches from pipe in all 
directions, 

3. Use Class C concrete when concrete encasement is called for on 
PLANS. Such encasement to extend at least six inches from pipe in all 
directions unless otherwise noted on PLANS. 

I 
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F. Concrete Blocking 

1. Provide concrete thrust blocking for all buried piping under pressure. 
2. Locate thrust blocks at all bends, tees, and plugs. 
3. Use Class C concrete. 
4. Place concrete against undisturbed firm earth. 
5. Area of concrete in contact with earth to be as required to withstand 

specified field test pressure. 

G. Restrained joints 

1. Use restrained joint piping and fittings vdien called for on PLANS. 
2. Restrained joints may be used in lieu of concrete blocking if type of 

restraining system and number of restrained joints are approved by 
Engineer. 

H. Backfilling 

1. Comply with Section 02220 and the following supplemental 
requirements. 

2. Backfill as soon as practicable after installation of piping, valves, 
encasement, and blocking. 

3. Touch up damaged protective coatings prior to backfilling. 
4. Exercise care to avoid damaging piping or protective coatings with 

tamping equipment. 
5. When authorized by the Engineer, leave sheeting and bracing in 

trench. Cut off all members so that tops of same are at least 18 inches 
below ground. 

I. Making Connections to Existing Lines 

1. Verify location of existing line. 
2. After exposing existing line, determine fittings and adapters required 

to make connection and have same delivered to job site before taking 
existing line out of service. 

3.03 INSTALLATION OF EXPOSED PIPING SYSTEMS 

A. Alignment and Elevation 

1. Install straight runs true to line and elevation. 
2. Install vertical pipe truly plumb in all directions. 
3. Install piping parallel or perpendicular to building walls. Piping at odd 

angles and 45 degree runs across comers will not be accepted unless 
specifically shown on PLANS. 
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4. Install small diameter piping generally as shown on PLANS when 

specific locations and elections are not indicated. Locate such piping 
as required to avoid ducts, equipmeht, beams, etc. 

5. Install piping so that pipe, flaz^es, valves, and assodated 
appurtenances are at least eigbt feet above finished floors, stairs, and 
landings unless lesser dearances are specifically dimensioned on the 
PLANS. 

6. Bring piping to alignment and elevation without forcing or springing 
pipe. 

B. Joints 

1. Joint pipe in accordance with piping material specifications and the 
supplemental requirements below. 

2. Bring piping to proper alignment and elevation with permanent 
support system before tightening flange bolts and nuts. 

C. Unions for Piping 

1. Install unions near valves and equipment to facilitate assembly and 
disassembly of piping. 

2. Install dielectric unions wherever dissimilar metals are joined. 

D. Expansion joints 

1. Install in accordance with spedfications for expansion joints and 
approved shop drawings. 

2. Use of additional couplings and adapters to be approved by Engineer 
prior to installation. 

E. Rexible Couplings and Flanged Coupling Adapters 

1. Install in accordance with spedfications for couplings and adapters, 
and approved shop drawings. 

2. Contractor may use couplings and adapters over and above those 
shown on PLANS to fadlitate installation of piping. Use of additional 
couplings and adapters must be approved by Engineer prior to 
installation. 

F. Piping Supports and Restraints 

1. General 
a. Restrain, block, brace, stipport, or suspend pipe and fittings as 

shown on the Drawings and as specified herein to prevent dis
placement, vibration, sagging, warping, deformation, or failure 
of piping and fittings, and to allow for expansion and 
contraction. 
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b. Support and restrain piping so that no piping loads will be 
imparted to pumps or other equipment 

G. Supports for Horizontal Piping 

1. Space supports and hangers for piping no farther apart than the 
distances ^own below. 

Pipe Spadog 
(in.) (ft) 

1/8 & 1/4 2 
1/2 & 3/4 4 
1 through 3 6 
4 and above 10 

2. Space supports and hangers for plastic piping in accordance with 
specifications for said piping. 

3. Locate hangers or supports immediately adjacent to any change in 
piping direction, and on both sides of valves, couplings, and heavy 
fittings. 

4. Install all hangers and supports so as not to interfere with the free 
expansion and contraction of the pipe. 

5. When hangers are used to support insulated piping, provide shields to 
protect insulation. 

6. Provide concrete supports to comply with these specifications. 

H. Supports for Vertical Piping 

1. Support in accordance with approved shop drawings. 
2. For piping 4 inches and smaller, install riser clamps to support piping 

at each floor sleeve. 

I. Piping Restraints 

1. Provide kickers and thrust blocking where required. 
2. Use Class A concrete for thrust blocks. 

J. Supports for Valves 

1. Provide supports for valves 16 inches and larger. Contractor may select 
type, but must submit shop drawings for same to Engineer for approval 
before installation. 

2. Install floor stands as recommended by the manufacturer. 
3. Provide lateral restraints for extension bonnets and extension stems as 

recommended by the manufacturer. 
4. Provide sleeves where operating stems pass through floor. 
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K Pipe Sleeves 

1. Install sleeves where pipes pass through walls, floors, or roof slabs. 
2. Size sleeves as follows: 

Sleeve ID. 
Less Pipe or 

NnminaT Pipe Size InSttlatiOfl Q.P. 

Less than 1-inch 1/2-inch to 3/4-inch 
1-inch through 3 inches 3/4-inch to 1-inch 
3 inches through 12 inches 1-inch to 2 inches 
12 inches and over 2 inches to 3 indies 

3. When mechanical seals are used, size sleeves to suit seals. 
4. Install floor sleeves flush with underside of floor and 2 inches above 

top of floor. 
5. Install roof sleeves per manufacturer's recommendations. 
6. Install wall sleeves flush with each wall &ce. 
7. Seal sleeves with sealant or mechanical seals with stainless steel 

hardware. 
8. When using sealant, install jute packing to back up sealant and seal 

between pipe and sleeve on both sides of wall or floor. 

3.04 PIPING SCHEDULE 

A. E:q)osed Air Piping 

1. Type of Pipe: Type Stainless Steel (Type 304L) 
2. Weight: 8 Gauge 
3. Type of Joint: Stainless Steel Flanged 
4. Specification ASTM A312 or A778 

B. Buried Influent Groundwater, Double Wall 

1. Type of Pipe and Fittings: ASTM D303^or F714, PPI Listed, Extra 
High Molecular Weight, High Density PE34S8 (HDPE). 

2. Pressure Qass: 
a. Carrter-Pipe;"Wii^ 
b. Containment Pip^ 

3. Type of Joint: Thermd Fusion Weld 
4. Double wall system shall be designed to allow for leak detection. Pipe 

supports shall have guides that facilitate cable pulling. Prevent cable 
damage during pulling operations. Pipe manufacture shall provide pull 
ports for access to cable. • 
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C. £]q)osed Infhient Groundwater, (Plant Piping) 

L Type of Pipe: PVC Pressure Pipe 
2. Pressure Class: Schedule 80 
3. Type of Joint: Couplings with twin gaskets or solvent weld 

D. Esqposed Treated Water (Plant Piping) 

1. Type of Pipe: PVC Pressure Pipe 
2. Pressure Gass: Sdiedule 80 
3. Type of Joint: Solvent Weld or Couplings with twin gaskets 

E. gmig^j^eart&dAS^$g,_SnglgJVall 

/ 1. Type of Pipe and Fittings: ASTM D3035 or F714, PPI listed. Extra 
/ High Molecular Weight, High Density^StOS^^PE). 

i 2. Pressure Class: K^ipsi \ '•A, 
3. Type of Joint: Thermal Fusion Weld j7»'is P 

F. Foundation Drain Pipe 

1. Type of Pipe: Perforated PVC 
2. Pressure Class: Schedule 40 
3. Type of Joint: Solvent Weld or Couplings with Twin Gaskets 

3.05 FINAL INSPECTION 

A. Each section of buried piping will be inspected by the Engineer prior to 
backfilling and final pressure testing. 

B. Correct, repair or replace any pipe which is not true to both line and grade 
and free of projections and debris. 

3.06 FIELD TESTING 

A. Repair or replace and retest any piping which does not conform to the test 
requirements. 

B. Correct and retest until all piping conforms to test requirements. 

C. Before pressure testing, remove or isolate all equipment that could be 
damaged by the test pressure or test medium from the pipe being tested. 

D. Backfill buried pressure piping to a minimum depth of two feet above the top 
of the pipe before final testing. Temporarily brace piping to prevent damage 
or movement during testing. The Contractor may perform preliminary tests 
at his own expense prior to backfilling if desired. 
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£. Test pressure piping l^drostaticalfy in accord with AWWA C600 at time 

the mairinmni operating pressure or the pump shut-off pressure, whichever is 
greater, but in no case exceeding the allowable working pressure of the piping 
materi^. The operating pressures shall be defined by the Engineer. 

F. Pipe installation will not be accepted until the leakage for the section of line 
tested is less than the rate of lehkage specified below: 

1. Flanged, welded, screwed and soldered: No measurable leakage. 
2. Push-on, medianical joints or caulked bell and spigot piping: in 

accordance with AWWA C600. 

G. Locate and repair the defective joints and/or pipe until the leakage is within 
the specified allowance, at no cost to Owner. 

3.07 MEASUREMENT AND PAYMENT 

No separate payment will be made for work performed under this section. Include 
the cost of such work contract LUMP SUM price. 

ENDOFSECnON 
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SECnON 15100 

VALVES 

PART 1 GENERAL 

1.01 SCOPE 

This section COVCTS the valves to be furnished and installed in this Contract as 
indicated on the PLANS. The valves shall be complete with all accessories and 
appurtenances which are specified or required for proper installation and operation. 
For brevity, the term *Valves" shall be construed to mean valves, cocks, and stops, and 
their associated operators and accessories throu^out the remainder of this section. 

1.02 

P 

RELATED WORK 

A. Section 01340: Shop Drawings, Product Data and Samples 

B. Section 01730: Operation and Maintenance Data 

C. Section 09900: Paintings and Coatings 

D. Section 15001: General Requirements for Piping Systems 

E. Section 15400: Plumbing 

I 

1.03 QUALITY ASSURANCE 

A. Manufacturer's Experience 

1. The manufacturer shall have at least one installation of one or more 
valves of the type specified and comparable with the specified units in 
terms of size, flow characteristics and material. 

2. The installation(s) described above shall have operated successfully for 
at least one year. 

3. Manufacturers unable to meet the requirements of the two preceding 
paragraphs shall submit a performance bond valued at 250 percent of 
the total installed price of the units. Said bond shall remain in effect 
for one year after final acceptance and installation. 

1.04 SUBMHTALS 

A, Shop Drawings and Product Data 

1. Comply with the requirements of Sections 01300 and 01340 and the 
supplemental requirements below. 
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2. Submit the following informatioii for each valve: 

a. Specific valve number and contract drawing number where 
shown. 

b. Description, including type of valve, type of operator, and 
accessories included. 

c. Make, model, and size. 
d. Catalog bulletins describing the unit Mark out inapplicable 

information. 
e. Dimensional sketches of the unit induding fittings. Certify for 

construction. 
f. List of materials used for construction of die unit separate from 

the catalog. 
g. Weight of total unit 
h. Maximum working pressure for wludi vdve is designed. 
i. Complete and detailed installation instructions. 

3. Submit the following information for geared operators: 
a. Type of gearing. 
b. Type of lubrication. 
c. Size of handwheel, lever, or crank. 
d. Input torque required to develop required output torque. 

B. Operation and Maintenance Data 

1. Comply with the general requirements of Section 01730. 

1.05 PRODUCT DELIVERY, STORAGE AND HANDLING 

A Comply with the provisions of Section 01620 and the supplemental 
requirements below. 

1. Provide temporary protective coating on cast iron and steel valves, and 
provide factory applied end caps on valves. 

2. Maintain coatings and end caps through shipping, storage, and 
handling, in adequate condition to inhibit corrosion, prevent damage 
and eliminate dirt and moisture from inside of valves. 

PART 2 PRODUCTS 

2.01 GENERAL 

A Obtain all valves and operators of a given type from a single manufacturer. 

B. Furnish valves made by one of the manufricturers listed for the specific valve 
type. 

% 
CH0l\PUBUC\WO\W1500\TECHAU,\SBClSl00.SPC 15100-2 L 30Ai«iHtl993 

I 



I 

• p 

C Furnish valves which meet the requirements specified for each valve type. 
The abbreviations for eadi valve tjpe are listed below: 

Valve Abbreviatjon 
Air release ARV 
BaU BV 
Butterfly BFV 
Check CV 
Eccentric plug EFV 
Gate GV 
Pinch PV 
Relief RV 

D. Furnish valves in the sizes specified in listings for each valve type below. 

E. Furnish valves capable of withstanding the test pressures specified in Section 
15001, unless a greater pressure is specified in this section. 

F. Furnish valves that turn clockwise to dose. 

G. Furnish valves with end connections compatible with those specified for the 
pipe. 

H. Factory finish e7q)osed and submerged valves with primer coat that is 
compatible with the finished paint system as specified in Section 09900. 

I. Furnish operators with the following criteria: 

1. Chain-wheel operators to be furnished for valves six feet or more 
above floor unless otherwise specified. 

2. Obtain all operators of a given type from a single manufacturer. 
3. Furnish geared operators for all valves 8 inches and larger, unless 

otherwise specified. 
4. Geared operators for quarter turn valves may be geared or travelling 

nut type. 
5. Furnish geared operators with the following features unless otherwise 

specified. 
a. Weatherproof enclosure. 
b. Grease lubricated desigrL 
c. Qoses valve when turned clockwise. 

6. Factory finish valve operators as specified for valves. 

I 
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2.02 VALVE SCHEDULE 

Valves shall be as spedfied for the service as intended unless indicated 
otherwise on the drawings. Valve specification ^eets are included in this 
section. Buried valves shall have valve boxes. 

¥ 
SERVICE 

AIR 

GROUNDWATER, 
TREATED WATER 
3" & SMALLER 
4" & LARGER 

ISOLATING THROTTLING CHECK 

BUTTERFLY BUTTERFLY DOUBLELEAF 

BALL BALL SWING 
ECCENTRIC ECCENTRIC SWING 
PLUG PLUG 

B. Valve specification sheets for the following valves are included in this Section: 

Valve No. 

VOlOl 
VGIOB 
V0104 
V0105 
VlOOl 
vioa2 
V2ia2 
V2105 
V2106 
V3101 
V3103 
V3104 
V6001 
V6002 
V7102 
V7201 
V7401 
V7501 
V8101 
V8201 
V9101 
V9102 
V9ia3 
V9104 

Valve Type 

Eccentric Plug 
Eccentric Plug 
Eccentric Plug 
Eccentric Plug 
PVC BaU 
PVCBall 
AWWA Butterfly 
AWWA Butterfly 
AWWA Butterfly 
AWWA Gate 
Bronze Gate 
AWWA Gate 
Drain Valve 
Curb Stop 
Swing Check 
Silent Check 
Double Leaf Check 
PVC Ball Chedc 
Pressure Reducing 
By-Pass Relief 
Air and Vacuum 
Air and Vacuum 
Air Release 
Hose 

% 
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VALVE SPECIFICATION VOlOl 

1. Valve Tj/pe: Eccentric Plug 
2. Size Ra^e: 3" through 12" 
3. Non-Shock Working Pressure @ 100 degrees F: 175 psig 
4. End Connections: Flanged 
5. Operator 

a. 2" Square nut 
b. Wrench to extend 4 ft above operating level 

6. Valve Construction 
a. Bo(fy: Cast iron 
b. Plug: Cast iron, neoprene faced 
c. Bearings: Oil impregnated stainless steel bushings 
d. Packing: Nitrile-butadiene chevron, repackable vithout 

removing the bonnet or actuator from the valve and repackable 
under pressure 

e. Seat: Nickel steel 
7. Accessories: Over-sized extension stem, stem guides, floor box (where 

shown on PLANS) and cover 
8. Manufacturers 

a. DeZURIK 

VALVE SPECIFICATION V0103 

1. Valve Type: Eccentric Plug 
2. Size Range: 1/2" through 2 1/2" 
3. Non-Shock Working Pressures @ 100 Degrees F: 175 psig 
4. End Connections: Threaded 
5. Operator: Removable lever 
6. Valve Construction 

a. Body: Cast Iron 
b. Plug: Cast iron, neoprene faced 
c. Bushing: Oil impregnated stainless steel bushings 
d. Packing: Nitrile-butadiene chevron, repackable without 

removing the bonnet or actuator from the valve, and repackable 
under pressure 

e. Seat: Nickel steel 
7. Manufacturers 

a. DeZURIK or equal 

VALVE SPECmCATION V0104 

1. Valve Type: Eccentric Plug 
2. Size Range: 3" through 12" 
3. Non-Shock Working Pressures @ 100 Degrees F: 175 psig 
4. End Connections: Mechanical joint 
5. Operator 
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a. 2" Square mit 
b. Wrench to extend 4 ft. above operating level 

6. Valve Constructidn 
a. Bodly: Cast iron 
b. Plug: Cast iron, neoprene faced 
c. Bearings: Oil impregnated stainless steel bushings 
d. Packing: Nitrile-butadiene chevron, repadcable without 

removing the bonnet or actuator from the valve, and repackable 
under pressure 

e. Seat' Nickel steel 
7. Accessories: Extension stem, valve box, cover and wrench 
8. Manufacturers 

a. DeZURIK or equal 

VALVE SPECIFICATION V0105 

1. Valve Type: Eccentric Plug 
2. Size Range: 3" through 8" 
3. Non-Shock Working Pressures @ 100 Degrees F: 175 psig 
4. End Connections: Flanged 
5. Operator: Removable lever 
6. Valve Construction 

a. Boify: Cast iron 
b. Plug: Cast iron, neoprene faced 
c. Bearings: Oil impregnated stainless steel bushings 
d. Packing: Nitrile-butadiene chevron, repackable without 

removing the bonnet or actuator from the valve, and repackable 
under pressure 

e. Seat: Nickel steel 
7. Manufacturers 

a. DeZURIK or equal 

VALVE SPECIFICATION VlOOl 

1. Valve Type: PVC Ball 
2. Size Range: 1/2" through 2" 
3. Non-Shock Working Pressures @ 70 Degrees F: 100 psig 
4. End Coimections: Union, threaded 
5. Operator: Lever 
6. Valve Construction 

a. Body: PVC 
b. Ball: PVC 
c. Seat: TFE 
d. Seals: Viton 

7. Manufacturers 
a. Asahi/America 
b. R & G Sloane 
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c. Hayward 

VALVE SPEOnCATION Vi002 

1. Valve Type: PVCBall 
2. Size Range: 3" 
3. Non-Shodc Working Pressures @ 70 Degrees F: 100 psig 
4. End Connections: Flanged 
5. Operator Lever 
6. Valve Construction 

a. Body: PVC 
b. Ball: PVC 
c. Seat: TEE 
d. Seals: Viton 

7. Manufacturers 
a. Asahi/America 
b. R & G Sloane 
c. Hayward 

VALVE SPECmCATlGN V2102 

1. Valve Type: AWWA Butterfly 
2. Size Range: 6" through 48" 
3. Reference Standard: AWWA C504-80, Standard for Rubber-Seated 

Butterfly Valves 
4. Non-Shock Working Pressure @ 200 degrees F: 150 psig 
5. End Connections: Ranged 
6. Operator 

a. Geared handwheel 
b. Comply with general requirements in Part 2 

7. Valve Construction 
a. Body: Cast or ductile iron, short body 
b. Disc: Stainless steel or ductile iron wi^ stainless steel seat ring 
c. Shaft: Wrought SS 
d. Bearings: Sleeve type, self-lubed 
e. Seals: EPDM ("NORDEL") 
f. Seat: EPDM ("NORDEL") 

8. Manufacturers 
a. BIF, Model 652 
b. AUis-Chalmers Mfg. Co. 
c. Henry Pratt Co. 

VALVE SPECmCATlON V2105 

1. Valve Type: AWWA Butterfly 
2. Size Range: 3" through 20" 
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3. Reference Standard: AWWA CS04-80, Standard for Rubber-Seated 

Butterfly Valves 
4. Non-ShodE Working Pressure @ 200 degrees F: 150 psig 
5. End Connections: Wafer style with tt^ed lugs 
6. Operator 

a. Geared handwheel 
b. Comply with general requirements in Fart 2 

7. Valve Construction 
a. Bo^ Cast or ductile iron, short body 
b. Disc: Stainless steel or ducdleironwiA stainless steel seat ring 
c. Shaft: Wrought SS 
d. Bearings: Sleeve type, self-hibed 
e. Seals: EPDM ("NORDEL") 
I Seat: EPDM ("NORDEL") 

8. Manu&cturers 
a. DeZURIK 
b. Henry Pratt Co. 

VALVE SPECIFICATION V2106 

1. Valve Type: AWWA Butterfly 
2. Size Range: 6" through 24" 
3. Reference Standard: AWWA C504-80, Standard for Rubber-Seater 

Butterfly Valves 
4. Non-Shock Working Pressure @ 200 degrees F: 150 psig 
5. End Cormections: Flanged 
6. Operator 

a. Electric Actuated 
b. Comply with general requirements in Part 2 

7. Valve Construction 
a. Body: Cast or ductile iron, ^ort body 
b. Disc: Stainless steel or ductile iron wiA stainless steel seat ring 
c. Shaft: Wrought SS 
d. Bearings: Sleeve type, self-lubed 
e. Seals: EPDM ("NORDEL") 
f. Seat: EPDM ("NORDEL") 

8. Manufacturers 
a. DeZURIK 
b. Henry Pratt Co. 

VALVE SPECIFICATION V3101 

1. Valve Type: AWWA Gate 
2. Size Range: 2" through 12" 
3. Reference Standard: AWA CSOO-80, Standard for Gate Valves, 3 in. 

through 48 in. NFS, for Water and Sewer Systems 
4. Non-Shock Working Pressure @ 100 degrees F: 200 psig 
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5. End Connections: Flanged 
6. Operator: Handwheel 
7. Valve Construction 

a. Botfy: Cast iron, bronze mounted 
b. Bonnet: Bolted 
c. Gates: Double disc cast with bronze rings 
d. Stem: OS&Y, bronze 
e. Seat Rings: Bronze 
f. Stem Seals: Packing or 0-rings 

8. Manufacturers 
a. M & H Style 68-02 
b. Qow Figure F-5070 

VALVE SPEanCAlTON V3103 

1. Valve Type: Bronze Gate 
2. Size Range: 1/4" through 2" 
3. Reference Standard: MSS SP-80, Bronze Gate, Globe, Angle & Check 

Valves 
4. Non-Shock Working Pressure @ 100 degrees F: 200 psig 
5. End Connections: Threaded 
6. Operator: Handwheel 
7. Valve Construction 

a. Bo(fy: Bronze 
b. Bonnet: Union 
c. Gates: Solid wedge 
d. Stem: NRS, bronze 
e. Seat Packing: TFE impregnated asbestos 
f. Disc: Solid wedge 
g. Trim: Stainless Steel 

8. Manufacturers 
a. Crane No. 428 
b. Nibco 

VALVE SPECmCATION V3104 

1. Valve Type: AWWA Gate 
2. Size Range: 2" through 10" 
3. Reference Standard: AWA C500-80, Standard for Gate Valves, 3 in. 

through 48 in. NPS, for Water and Sewer Systems 
4. Non-Shock Working Pressure @ 100 degrees F: 200 psig 
5. End Connections: Push-on or mechanical joint 
6. Operator 

a. 2" square nut 
b. Wrench to extend 4 ft. above grade 

7. Valve Construction 
a. Body: Cast iron, bronze mounted 
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b. Gates: Double disc cast iron with bronze rings 
c. Stem: NRS, bronze 
d. SeatRmgs: Bronze 
e. Stem Seals: Packing or O-rings 

8. Accessories: Valve box & cover 
9. Manufacturers 

a. M & H Style 67-13 
b. Qow Figure F-5085 

VALVE SPBOnCATION V6001 

1. Valve Type: Drain Valve 
2. Size Range: 1/8" through 1/2" 
3. Non-shock Working Pressure @ 100 degrees F: 100 psig 
4. End Connections: NPT x Bibb 
5. Operator: Lever 
6. Valve Construction 

a. Body: Bronze 
b. Plug: Brass 
c. Washer: Brass 
d. Screw: Brass 

7. Manufacturers 
a. Crane 
b. Lunkenheimer 

VALVE SPEOnCATIQN V6G02 

1. Valve Type: Curb stop 
2. Size Range: 3/8" through 2" 
3. Non-shock Working Pressure @ 100 degrees F: 70 psig 
4. End Connections: Threaded 
5. Operator: Tee head 
6. Valve Construction: Bronze 
7. Accessories 

a. Curb box 
b. Wrench; length adequate to place handle 4 ft. above grade 

8. Manufacturers 
a. Mueller H-10204 
b. Nibco 

VALVE SPECinCATION V7102 

1. Valve Type: Swing Check 
2. Size Range: 3" through 12" 
3. Non-Shock Working Pressure @ 100 degrees F: 200 psig 
4. End Connections: Flanged 
5. Valve Construction 
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a. Body: Cast Iron 
b. Bonnet: Bolted 
c. Disc Bronze 
d. Seat: Bronze 
e. Trim: Bronze 

6. Accessories: Outside lever and adjustable weights 
7. Manufacturers 

a. Cranft 
b. M & H Style 159-02 

VALVE SPECMCATIGN V7201 

1. Valve Type: Silent Check, Center Guided 
2. Size Range: 3" through 10" 
3. Non-Shock Working Pressure @ 100 degree F: 125 psig 
4. End Connections: Flanged 
5. Valve Construction 

a. Bocfy: Cast iron 
b. Plug: Center guided, bronze 
c. Seat: Bronze 
d. Spring: Stainless steel 
e. Trim: Bronze 

6. Manufacturers 
a. APCO, Series 600 
b. G-A Industries, Model 280 

VALVE SPECIFICATION V7401 

1. Valve Type: Double Leaf Check 
2. Size Range: 2" through 20" 
3. Non-Shock Working Pressure @ 100 degrees F: 125 psig 
4. End Connections: Wafer style with tapped lugs 
5. Valve Construction 

a. Body: Cast iron 
b. Discs: Double, bronze 
c. Seat: EPDM ("NORDEL") 
d. Springs: Low Torque, stai^ess steel 
e. Shaft: Stainless steel 
f. Trim: Stainless steel 

6. Manufacturers 
a. APCO, Series 9000L 
b. Mission Duo-Check II 

VALVE SPECIFICATION V7501 

1. Valve Type: PVC Ball Check 
2. Size Range: 1/2" through 2" 
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3. Non-Shock Working Pressure @ 70 degrees F: 100 
4. End Connections: Threaded 
5. Valve Construction 

a. Body: PVC 
b. BaU: PVC 
c. Seat: Viton O-ring 
d. Seals Viton O-ring 

6. Manufacturers 
a. Asahi/American 
b. Hayward Co., Inc. 

VALVE SPEOnCATIGN V8101 

1. Valve Type: Pressure Reducing 
2. Size Range: 1/2" through 2" 
3. Non-Shock Working Pressure @ 100 degrees F: 150 psig 
4. End Connections: Threaded 
5. Operator Spring loaded diaphragm 
6. Valve Construction 

a. Body: Bronze 
b. Seat: Renewable, nickel alloy 
c. Diaphragm: High temperature resistant 

7. Supply Pressure: 40-60 psi 
8. Regulated Pressure: 0-30 psig; set for 30 psi 
9. Accessories: Strainer bronze body, with 20 mesh stainless steel screen 
10. Manufacturers 

a. Watts No. 223S 
b. Cash-Acme Type B 

VALVE SPECmCATION V8201 

1. Valve Type: By-pass Relief 
2. Size Range: 1" through 2" 
3. Non-Shock Working Pressure @ 100 degrees F: 150 psig 
4. End Connections: Threaded 
5. Operator: Spring loaded diaphragm 
6. Valve Construction 

a. Body: Bronze 
b. Plug: Renewable 
c. Stem: Bronze or stainless steel 
d. Gaskets: Asbestos 
e. Spring: Stainless steel 
f. Trim: Bronze 

7. Relief Presstire: 75-100 psig; set for 80 psi 
8. Manufacturers 

a. Cash-Acme, Type K-5 
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VALVE SPECfflCATION V9101 

1. Valve Type: Air and Vacuum Valve 
2. Size: 2" 
3. Non-Shock Working Pressure @ 100 degrees F: 150 psig 
4. Connections: Threaded 
5. Valve Construction 

a. Body: Cast iron 
b. Cover Cast iron 
c. Baffle: Cast iron 
d. Float: Stainless steel 
e. Seat: Buna-N 
1 Saeem Brass 

6. Manufacturers 
a. Val-matic, No. 302 BWA 
b. APCO, Model No. 402 

VALVE SPECIFICATION V9102 

1. Valve Type: Air and Vacuum Valve 
2. Size: 1" 
3. Non-Shock Working Pressure @ 100 degrees F: 150 psig 
4. Connections: Threaded 
5. Valve Construction 

a. Body. Cast iron 
b. Cover: Cast iron 
c. Baffle: Cast iron 
d. Float: Stainless steel 
e. Seat: Buna-N 
£ Screen: Brass 

6. Manufacturers 
a. Val-matic, No, 101 DWS 
b. APCO, Model No. 142 WD 

VALVE SPECmCATION V9103 

1. Valve Type: Air release, simple lever type 
2. Size: 3/4" 
3. Non-Shock Working Pressure @ 100 degrees F: 150 psig 
4. Connections: Threaded 
5. Valve Construction 

a. Body and Cover: Cast iron 
b. Roat: Stainless steel 
c. Seat: Buna-N 
d. Linkage: Delrin and bronze 

6. Manufacturers 
a. APCO, No. 75 

CH01\PUBUC\WO\WlS00\TECHALL\SEa51(X).SPG 15100-13 30Ai«iutl993 



I 
b. Val-matic, No. 15 

VALVE SPECIFICATION V9104 

1. Valve Type: Hose 
2. Size Ra^e: 1/2" through 2 1/2" 
3. Non-Shock Working Pressure @ 100 degrees F: 250 psi 
4. Connections 

a. Inlet: Threaded, NPT 
b. Outlet: Threaded, Chicago standard hose thread 

5. Operator Handwheel 
6. Valve Construction 

a. Bronze except as specified below 
b. ConQ)osition disc 
c. Brass disc holder 

7. Manufacturers 
a. Crane 
b. Nibco 

PART 3 EXECUTION 

3.01 INSTALLATION 

A Each valve shall be fiictoiy assembled and'tested before being shipped. Each 
valve shall be shipped completely assembled for installation by the contractor. 

B. Installation shall be in strict accordance with the respective manufacturer's 
instructions and recommendations in the locations shown on the PLANS. 

C. Install valves and valve operators to provide for ease of access and operation. 

D. Install small valves with stems upright or horizontal. 

E. Install butterfly valves with shafts horizontal. 

F. Space stem guides at 8 feet center to center maximum or closer if 
recommended by manufacturer. 

3.02 FIELD QUALITY CONTROL 

A Required Manufacturer Services 

1. Retain a qualified representative of the manufacturer to assist in the 
following services. 
a. Provide assistance, as required, for installation of the valves 

specified herein. 
b. Fun^ procedures for field testing. 

• 
% 
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c. Provide Contractor and Engineer written material for the 

operations and maintenance of the valves. 

3.03 MEASUREMENT AND PAYMENT 

No separate payment will be made for work performed under this section. Include 
the cost of sudi work in contract LUMP SUM price. 

END OF SECnON 

• 
P 
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SECTION 15311 

COARSE BUBBLE DIFFUSER 

PART 1 GENERAL 

1.01 WORK INCLUDED 

A. Coarse bubble diffusers for surge tank. 
B. Air drop assemblies. 
C. Structural supports for assemblies. 

1.02 SUBMITTALS 

A. Submit in accordance with Section 01340 and 01730. 
B. Shop Drawings 

1. Shop layout of all equipment, including construction and erection 
details for aeration equipment, includipg associated piping. 

2. Manufacturer provides setting diagrams and templates for positioning 
equipment and anchoring details. 

PART 2 PRODUCTS 

2.01 SURGE TANK DIFFUSERS 

A. Diffusers shall consist of an orifice body, ball check diaphragm, orifice 
adjustment bolt and a lockout. The body shall be molded one piece plastic 
construction with equally spaced air released oriflces. The stem of body shall 
have NPT pipe threads for connection to air manifold. Plastic shall be high 
heat resistant compound combining high impact characteristics and retention 
of mechanical properties at elevated temperatures. The diffusers must be of 
proven structural design without inherent mechanical weaknesses. 

1. Each diffiiser shall operate at a maximum air flow rate of 12 cfm. The 
siu-ge tank shall have four diffusers, equally spaced to provide 24 cfm 
air at average conditions. 

B. Air drop assemblies each consisting of a 2-inch air drop pipe at the tank wall, 
2-inch horizontal distribution pipe, with nonclogging air diffusers. All parts 
of the assembly except the diffu^r shall be Schedule 80 PVC plastic pipe. 

C. Structural supports for each air drop assembly with all nuts, bolts, washers, 
and expansion fasteners of stainless steel. Provide sufficient supports to 
adequately support assemblies. These supports will be attached to fiberglass 
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mminting lugs penn^ntly mounted to the interior tank floor by the 
manufacturer. 

PART 2 EXECUTION 

3.01 INSTALIATION 

A. Install equipment in accordance with manufacturer's recommendations. 
1. Install aeration equipment level, plumb, and at uniform spacing. 
2. Space supports on rnaximum 4-foot centers. 

3.02 FIELD QUALITY CONTROL 

A. Level Lispection: 
1. Inspect header with leveling instrument to ensure that all dii^er 

oudets are within plus or minus 1/4 indi of same elevations. 

B. Uniformity and Leakage Test: 
1. Flood tank to depth of 1 foot (1*) above diffusers. 
2. With con^ressor operating, check for leakage and visually dieck that 

air is eve^y distributed through tank. 

m 

% 
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SECnON 15400 

PLUMBING 

PART 1 GENERAL 

1.01 WORK INCLUDED 

A. Whenever the word "piping" is used herein, it shall be understood to refer to 
all pipe, fittings, valves, flanges, gasketing, hangers and supports comprising 
ai^ given system. 

B. The Contractor, at his own ei^ense, shall do all work required by, and in 
accordance with local codes, shall arrange for all permits, inspections and tests 
required by those codes; and shall do everything necessary to provide 
complete systems which be reacfy for use without further erq)ense to the 
Owner. 

C. The Drawings show the general arrangement, direction, and sizes of pipes, it 
is not intended to show every ofEset, valve, and fitting, or every structural 
difhculty that may be encountered. The piping and appurtenances shall be 
installed to suit, a^ to avoid interference with the installation, operation, and 
maintenance of fixtures, equipment, or other piping. All measurements shall 
be verified at the job site. 

1.02 RELATED WORK 

A. Section 02220: Excavation, Backfilling and Compacting for Pipelines. 

1.03 SUBMHTALS 

A. Submittals shall be made in accordance with Section 01300 and 01340. 

B. Operational and maintenance manuals shall be submitted in accordance with 
Section 01730. 

PART 2 PRODUCTS 

2.01 PLUMBING FIXTURES UST 

A. Drainage Piping: 

1. Drainage piping (which includes soil, waste, roof drain, and vent 
piping) 3 inches and larger, sh^ be schedule 40 PVC pipe and fittings 
u^ess otherwise shown on the Drawings. 
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2. Soil and waste piping 2-1/2 indies and smaller, shall be schedule 40 

PVC 
3. Vent pqiing, 2-1/2 inches and smaller shall be schedule 40 PVC 

B. Qeanouts: 

1. In-Line Mounted - Josam 58490 (-20) series or approved equal coated 
cast iron deanout ferrule with spigot connection and bronze threaded 
plug for installation. 

2. On-Grade Mounted - Same as above except to be enclosed in a 6-inch 
high concrete pad. 

C. Nidcel-plated brass, split escutcheon plates with set screi^ or spring damps 
sbflll be fitted on all bare pipes where th^ pass through walls or floors. The 
plates shall fit snugly around the pipe and against the wall, floor or ceiling, 
completely concealing the embedded sleeve. 

2.02 PIPING MATERIALS AND APPURTENANCES 

A Piping materials shall be of the type and quality listed herein unless otherwise 
specified on the Drawings and sh^ be new and by an approved manufacturer. 

B. Water Piping: 

1. All potable water piping, 2 inches and smaller shall be Type K, hard 
temper, copper water tubing ASTM D-88. Fittings shall be solder-joint 
copper or brass fittings designed for use with such tubing. 
a. Gate valves shall be 125 psi, bronze solder joint ends screwed 

bonnet, rising stem, solid wedge. 
b. Globe valves shall be 125 psi bronze solder joints ends, screwed 

bonnet, rising stem, renewable seat 
c. Check valves shall be 125 psi bronze solder joint ends, screwed 

cap. 

2.03 INSULATION 

A Fittings, flanges and valves shall be insulated with fiber glass molded or 
segmented insulation, and neatly wrapped with joint sealing tape of matching 
color. Atematively, fittings flanges and valves may be insulated with factory 
cut glass blanket enclosed with 21eston, Ceel Co., Koverite, or equal PVC 
cover. The cover shall be mechanically fastened and the ends wrapped to the 
pipe insulation with joint tape. Jacketing on outdoor piping shall be 
recommended for such use. 

B. Cold pipe insulation shall be heavy duty bonded fibrous glass sectional pipe 
insulation with all-service jacket, includMg factory-applied vapor barrier, the 
insulation thermal conductivity ̂ all not exceed 026 BTU per hour per square 
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foot per degree F per inch thickness at 50 degrees F mean teiiq>erature. All 
longitudinal joints shall be sealed with vapor barrier adhesive and butt joints 
covered with 3-ihch width of vapor barrier joint tape. Valves and fittings shall 
be as described for hot piping valves and fittiogs, except that 
Chicago Mastic Co. 17-465, Foster 81-91, or equal vapor barrier adhesive 
mastic shall be used to seal nbnvapor-proof surfaces, edges and perforations 
to prevent moisture penetration. 

Hot & Cold = r thick insulation 

PART 3 EXECUTION 

3.01 INSTALLATION 

A. All piping shall be installed in a neat, workmanlike manner, and the various 
lines shall be parallel to building walls and ceilings. Pq)ing shall be installed 
to accurate lines and grades, and shall be supported by hangers to the ^e 
and spacing herein specified. Where temporary supports are used, they shall 
be sufficiently rigid to prevent shifting or distortion of the pipe. Suitable 
provision shall be made for expansion where necessary. 

B. All piping shall pitch toward low points, a provision shall be made for 
drainage these low points. Sanitary and roof drainage p^ing shall be pitched 
1/4 inch per foot wherever possible, but under no circumstances less than 1/8 
inch per foot. 

C. : All runs for roof drain piping to be uuiilated. Including roof drain bowels 
with 1" thick insulation. 

D. Isolation valves shall be provided in all branches, sub branches and equipment 
connections. 

E. Qeanout shall be installed in soil and waste piping at ends of branches, in 
traps and stacks, at points where direction of flow changes and at convenient 
points in long runs of pipe. End cleanouts for pipe buried under floor slab 
shall be brought up to just below the floor level and a flush access cover 
provided. 

F. Before installation, uncoated pipe shall be placed on end and hammered to 
remove scale. After being cut to final lengths, the ends of steel pipe and 
copper tubing shall be reamed to remove burrs. Threads of all screwed joints 
shah be clean cut and of long taper. Saewed joints shall be made up with an 
approved pipe joint compoimd applied to the male threads only. Before 
assembly, all diit and chips shall be removed from inside the pipe and fittings 
and from the threads. All pipe connected to recessed drainage fittings shall 
be screwed against the shoulder of the fittings. 
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G. Joints which are required to be backed off shall be entirely disjointed, the 

ends of both the pipe and fittings wiped dean, new joint compoi^ applied, 
and the connection reassembled. 

H. No dose nipples shall be allowed. 

L Solder joints for copper tubing diall be prepared by deaning the ends of the 
tubing and the inner surfaces of the fittings wifii steel wool until they are 
bright The deaned stufaces shall be given thin coating of approved soldering 
flux, and the tubing end inserted into the fitting as far as possible. Heating 
and finishiTig of the joint shall be done in accordance with the 
rf-mmmp-nHatinTis of the manufacturer of the fittings, using solid string or wire 
solder conq)osed of SO percent tin and 50 percent lead. The use of cored 
solder will not be permitted. 

J. A suffident number of unions shall be used to allow for the dismantling of all 
water pipe. In vent piping, tucker connections diall be used instead of unions. 

K Joints in soil pipe shall be made with picked oakum, packed tightly into the 
space between the hub; and the pipe, and molten lead at least 1 in. depth. 
]^ch joint shall be made in one pouring and caulked to ensure tightness. 

L. Flared joints for copper tubing shall be cut and burred after which the sleeve 
nut sh^ be slipped on the tubing and; die end flared with a flaring tool. 
Care shall be t^en in flaring not to crack or split the flared portion but if 
dose inspection reveals such damage, the flare shall be cut off and a new 
flare made. The flared end shall be squarely seated on the fitting and the hut 
tightened. 

M. Joints between soil pipe and steel pipe shall be made with malleable-iron, 
Manhoff fittings. 

N. All changes in direction shall be made by using pipe and fittings unless other 
means are approved by the Owner. 

O. Installed piping shall not interfere with the operations or accessibility of doors 
or windows and shall not encroach on aisles, passageways, and equipment and 
shall not interfere with the servidng or maintenance of any equipment. 

P. All plumbing, installations shall conform to the National Plumbing Code, and 
the local governing agency. 

Q. All fixtures shall be trapped including floor drains. 

R. Flashing for vents passing through the roof is included in Section 07600, 
FLASHING AND SHEET METi^ WORK 
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I 
S. Install buried piping in accordance vdth Section 15001. 

T. Wall pipes or pipe sleeves of proper size shall be provided for all through wall 
foundation pqnng and thoroughly grouted in place. 

U. Plumbing fixtures shall be installed phunb and level in accordance vidth 
manufacturer's recommendations. 

3.02 PIPE HANGERS AND SUPPORTS 

A. Hangers for cast-iron flanged, soil, waste, and vent piping shall be adjustable, 
wrought-band hangers with iron rods equal to Giinnel Figure 269. Hangers 
for water and other pipes riiall be of the cast, split-ring type with tumbudde 
adjuster, equal to Grinnel Figure 115. Hangers for copper tubing shall be 
copper plated. Hangers for chromium-plated pipes shall be chromium-plated 
cast brass. 

1. All piping and piping equipment shall be supported rigidly from the 
buildiiig structure by proved hangers and supports. Piping shall be 
supported to maintain the necessary pitch, to prevent vibration, and to 
provide for e}q)ansion and contraction. 

2. Hangers shall be secured to beams or approved inserts wherever 
practicable. The Contractor shall furnish and set all inserts before the 
concrete is placed. 

3. Vertical pipes shall be supported at each level by means of steel 
friction clamps. Long vertical drops shall be suitably braced at the top 
to prevent vibration. 

4. Where several pipes are parallel, multiple hangers may be used. 
5. The spacing of hangers shall be limited as follows unless directed 

otherwise. 

MAXIMUM HANGER 
fJPE SIZE SPACING. FT. 

Up to 1 in. 7 
1-1/4 in. to 2 in. 9 
2-1/2 in. to 3 ia 11 
4 in. and larger 14 
Flanged pipe, all sizes 5 

3.03 TESTING 

I 

Upon completion of installation, all pipelines shall be tested by the Contractor 
in the presence of the Engineer. Piping located underground shall be tested 
before being backfilled. Piping to be insulated or painted shall be tested 
before the insulation or paint is applied. Portions of piping which will be 
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concealed before completion shall be tested separate^ in the same manner 
as described below for the entire pipeline. 

B. All materials, equ^ment, tools, and labor for testing shall be furnished by the 
Contractor. 

C. Piping which carries water sh^ have air expelled and be filled with water and 
subjected to a pressure of 100 psi for a period of 30 minutes or longer is may 
be necessary to examine the piping for leaks. 

D. Soil, vent, waste, and roof or other drain piping shall be tested by filling with 
water to the top of the high^t vent stack above the root >vith all outlets 
plugged. The piping shall hold this water for a period of 30 minutes without 
showing a drop in level greater than 4 inches. 

E. Should leaks be found, faulty joints shall be repaired, even to the extent of 
disassembly and remaking the joint, raiilking of threads or the use of 
chemical compounds to correct leaks will not be permitted. Defective pipe 
or fittings shall be replaced by the Contractor, and the tests shall be repeated 
imtil test requirements are met to the satisfaction of the Owner. 

3.04 STERILIZATION OF WATER PIPING 

A. After satisfactory completion of the piping pressure tests, all new potable 
water piping shall be sterilized for a period of 4 hours with a solution 
containing not less than SO parts per n^on of available chlorine. After 
sterilization the solution shall be flushed from the lines with clean water until 
the residual chlorine content is not greater than 02 parts per million. 

3.05 MEASUREMENT AND PAYMENT 

No separate payment will be made for work performed under this section. Include 
the cost of such work in contract LUMP SUM price. 

END OF SECnON • 
% 
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SECnON 16010 

BASIC ELECTRICAL REQUIREMENTS 

PART 1 GENERAL 

1.01 SCOPE OF WORK 

A. This Specification and the accompanying drawings govern the work 
involved in fiimishiTig, instfllling, testing and pladng into satisfactory 
operation the electrical systems as shown on the drawings and ^edfied 

. herein. 

Work Included: 

1. Complete electrical power system to and including lig^t fixtures, 
equipment, motors, outlets, etc. 

2. Conq)lete electricd power service system from Techalloy to and 
including service entrance equipment 

3. Complete grounding system. 
4. Telephone service. 
5. Complete lightning protection system. 
6. li^ring of equipment furnished 1^ others. 
7. Electric Heating: Unit heater with thermostat. 
8. Building exhaust fan with damper louver and screen and louver 

operator. 
9. Air inlet louver damper, screen and louver operator. 
10. Other work as set forth on the drawings. 

B. Work Not Included: 

1. Telephone wiring will be by others in raceways and conduits provided 
as part of the electrical work. Electrical Contractor arranges for 
telephone service. 

1.02 CODES AND STANDARDS 

A. Compliance with Code: 

1. This Contractor shall conform to all requirements of the local legal 
governmental bodies and other regulations having jurisdiction over 
this installation, including the latest issue of the National Electric 
Code. • 

P 
I 
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B. Job Infonnation: 

1. All equipment and materials are to be furnished as specified unless 
"or equivalent" is included in a particular note on schedule. 

2. Provide operation and maintenance manuals for all electrical 
equipment to the Owner. 

3. Where interferences develop in the field, conduit shall be o&et or 
rerouted to dear such interferences. This Contractor shall coordinate 
installation location of conduit and electrical equipment with the 
work of the other trades. 

4. All roof penetrations shall be flashed to the roof. For all electrical 
equipment whidi requires support in the walls or structures, such 
supports ftbnll be providdl by this Contractor. Wood support blocks 
shall be fire treated. 

C. Permits, Fees, Taxes, Inspections: 

1. This Contractor shall: 
a. Pay all applicable charges for such permits or licenses that may 

be required. 
b. Pay all applicable fees and taxes imposed by the State, munidpal, 

and/or regulatory bodies. 
c. Pay all charges arising out of required inspections by the codes, 

permits, licenses or as otherwise may be required by an 
authorized body. 

2. Other Standards: 
a. All materials installed shall be new (unless specifically noted to 

the contrary on the drawings or elsewhere m dus division) and 
the best of their respective kind. 

b. All workmanship sh^ be neat and first class in every respect and 
shall be performed by skilled mechanics, recognized as such in 
their respective trades. 

c. For all electrical material, where an independent agency testing 
standard is available, the material must be approved by that 
agency. 

D. Qeaning the Building: 

1. Keep Owner's premises and adjoining premises dean from excess 
material, debris and rubbish caused by ^ operations at all times. 

2. Leave job broom dean and ready for use upon completion of each 
phase of construction. • 

% 
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£. Guarantees and Wairanties: 

1. The entire installation shall be guaranteed this Contractor for a 
period of one year. 

F. Protection and Safety: 

1. This Contractor shall put up and maintaiTi sudi barriers and lights 
required to adequatety warn pedestrians and vehicular traffic and to 
prevent accidents as a consequence of his work. 

2. This Contractor is responsible for the job safety of bis employees and 
s>iail compty with all applicable local, state and federal codes, 
regulations and safety requirements. 

G. Examination of Drawings: 

1. Before starting the work of this contract, this Contractor shall 
examine all project drawings, ai^ discrepancies occur between 
them and these specifications, this Contractor shall report the 
discrepancies to the Engineer, in writing, and obtain written 
instructions on how to proceed. 

2. The drawings for the electrical work are completely diagrammatic, 
intended to convey the scope of work and to indicate the general 
arrangements and locations of equipment, outlets, etc., and the 
^proximate sizes of equipment. It should be tmderstood that the 
Contractor shall determine the exact locations of equipment and 
rough-ins, and the exact routing of conduit and raceways so as to best 
fit the layout of the job. Scaling of the drawings will not be sufficient 
or accurate for determining these locations. Where job conditions 
require reasonable changes in indicated arrangements and locations, 
su<± changes shall be made by the Contractor at no additional cost 
to the Owner. 

3. Because of the scale of the drawings, certain basic items, such as 
fittings, boxes, outlets, etc., may not be shown, but where such items 
are required by other sections of the specifications or where they are 
required for proper installation of the work, such items shall be 
furnished and installed. 

4. If an item is either shown on the drawings or called for in the 
specifications, it shall be considered sufficient for including same in 
this contract. 

5. Where the words "provide", "install", or "furnished" are used on the 
drawings or in the specification, it shall be taken to mean to furnish, 
install, and cormect up complete and ready for operation, the items 
mentioned. 

m 

P 
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I 1. This Contractor shall provide temporary electricd service of sufficient " 

capacity for construction performed hy all trades. This Contractor ^ 
shall coordinate the service vdth Owner. The Owner shall pay all I 
associated fees and diarges. 

H. Site Examination: 

1. Bidders shall visit the Site and familiarize themselves with existing 
conditions and satisfy themselves as to the nature and scope of the 
work and the difficulties that attend its executions. 

2. The submission of a Proposal will be construed as evidence that such 
an examination has been made and later glflitris for labor, materials, 
or equipment required or for difficulties encountered, which could 
have been foreseen had such an examination been made, will NOT 
be acceptable. 

3. Before ordering any materials or fabricating any supports, pipes, or 
ducts, this Contractor shall verify all pertinent ffimensions at the job 
site and be responsible for their accura^. 

1.03 TEMPORARY SERVICE 

A. Electrical Service: 

B. Lighting: 

1. This Contractor shall provide light adequate to move about in the _ 
building. light levels shall conform to requirements of local codes f 
and authorities but shall not be less than 3 footcandles (03 watts per 
square foot, incandescent). M 

2. Lighting required to perform work shall be the responsibility of the | 
individual contractors. 

1.04 RELATED REQUIREMENTS SPEOFIEP ELSEWHERE 

A Shop Drawings shall be submitted in accordance with Section 01300 and 
the supplemental requirements below. 

1. Certified manufacturer's drawings for equipment shall be submitted 
to the ^gineer for review before installation. 

2. Shop drawings shall be assembled into sets and shall be bound in a 
file folder complete with index and with each item cross referenced 
to the material list item. 

3. Shop drawings shall bear the Contractor's stamp of approval before 
they are submitted to the Engineer. 

4. Items for which shop drawings are required shall not be installed 
until the Contractor has received reviewed copies from the Engineer. 
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B. Shop drawnngs shall be submitted for the following: 

1. Switches 
2. Fuses 
3. Combination Panelboard/Transformer 
4. Main Distribution Switcfahoard 
5. Manual Motor Starters 
6. Thermostats 
7. Electric Unit Heaters 
8. Exhaust Fans 
9. Louvers and Operators 

1.05 WARRANTY 

A. Provide one-year warranty for all fixtures, equipment, materials and 
workmanship. 

B. Warranty requirements shall extend to correction, without cost to the final 
user, of all work found to be defective or nonconforming to the contract 
documents. The Contractor shall bear the cost of correcting all damage 
resulting from such defects or nonconformance with contract documents 
exclusive of repairs required as a result of improper maintenance or 
operation, or of normal wear. 

C. Lamps used during construction shall be replaced with new lamps at the 
time the warranty period starts. Replacement of lamp burnouts after the 
warranty period starts shall be the responsibility of the final user. 

1.06 MEASUREMENT AND PAYMENT 

No separate payment will be made for work performed under Division 16 of these 
specifications. Include the cost of all electrical work in contract LUMP SUM price. 

PART 2 PRODUCTS 

Not Used 

PARTS EXECUTION 

Not Used 

END OF SECnON • 
P 
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SECnON 16111 

GONDurr 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Galvanized Liteimediate Conduit (IMC). 

B. Galvanized Rigid Conduit (RGS-Heavy Wall). 

C. Liquidtiglit Flexible Metal Conduit 

D. Fittings. 

E. Rigid Non-Metallic Conduit and Fittings. 

PART 2 PRODUCTS 

2.01 INTERMEDIATE METALLIC CONDUIT (IMC) 

A. Conduit: Galvanized steel. 

B. Acceptable Manufacturers: Allied, Triangle, Steelduct or approved equal. 

2.02 RIGID METALUC CONDUIT (RGS) 

A. Rigid Steel Conduit: ANSI C80.1 

B. Acceptable Manufacturers: AUied, Triangle, Steelduct or approved equal. 

2.03 UQUIDTIGHT FLEXIBLE METALUC CONDUIT 

A. Acceptable Manufacturers: Anaconda Type UA, Electri-Flex Type LA, 
I^le-National, or approved equal. 

B. Construction: Flexible steel, approved for conduit ground, zinc coated, 
threadless type formed from a continuous length of spirally wound, 
interlocked zinc coated strip steel and an extruded PVC cover sheath. 

2.04 FimNGS 

A. Fittings and conduit bodies for IMC and RGS conduit shall be of steel or 
malleable iron construction and hot-dip galvanized. Acceptable 
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Manufacturers: O-Z/Gedney, Thomas & Betts, .^>pleton Electric, Grouse 
Hinds, and Fyle National, or approved equal 

B. Fittings and conduit bodies for liquidtight metallic conduit (Seal-^Tite) shall 
be: 

1. Watertight, compression ̂ e, galvanized zinc coated cadmium plated 
malleable cast iron, UL listed for grounding. 

2. Fittings and conduit bodies shall include plastic or cast metal inserts 
supplied by the manufacturer to protect conductors from sharp edges. 

3. Acceptable Manufacturers: Appleton Electric, O-Z/Gedney Co., 
Ideal Industries, Efcor, Thomas & Betts, Midwest, or approved equal. 

2.05 RIGID NON-METAUJC CONDUIT AND FTTIINGS 

A Rigid Smooth-Wall Non-Metallic Conduit: NEMA TC 2. 

B. Acceptable Manufacturers: Amco Type 40, Carlon Type 40, Cantex, GPS, 
or approved equal. 

C. Construction: Schedule 40 rigid polyvinyl chloride (PVC), UL labeled for 
90°C. 

D. Fittings and Conduit Bodies: NEMA TC 3;sleeve type suitable for and 
manufactured especially for use with the conduit by the conduit 
manufacturer. 

E. Plastic cement for joining conduit and fittings shall be supplied by the 
conduit manufacturer. 

F. Where non-metallic conduit is used below grade, in a slab, below a slab, 
etc., a transition to rigid galvanized steel or PVC-coated steel conduit shall 
be made before conduit becomes exposed. The metallic conduit shall 
extend a minimum of 6" into the surface concealing the non-metallic 
conduit. 

G. All bends of rigid non-metallic conduit shall be made with the 
manufacturer's approved bending device. The use of spot heating devices, 
such as blow torches, will not be permitted. 

PART 3 EXECUTION 

3.01 CONDUIT SIZING 

A Size conduit as shown on the drawings and specifications. Where not 
indicated in the contract documents, size conduit to avoid damage to the 
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conductors. Conduit and conductor sizing shall be coordinated to limit 
conductor fill to less than 40%, maintain conductor ampere capacity as 
required by the National Electrical Code (to include enl^ed conductors 
due to temperature and quantity derating ̂ ues) and to prevent excessive 
voltage drop and pulling tension due to long conduit/conductor lengths. 

B. Minimum Conduit Size (Unless Noted Otherwise): 
1. Above Grade: 1/2" 

C. Conduit sizes shall change only at the entrance or exit to a jimction box, 
unless specifically noted on the drawings. 

3.02 CONDUIT ARRANGEMENT 

A. Arrangement shall be as inconspicuous as possible, in a neat and 
symmetrical manner. Installation shall maintain headroom in exposed 
vicinities of pedestrian or vehicular traffic. 

B. Conduit runs shall be as shown on large scale drawings. Conduit routing 
on drawings scaled l/4":l'-0" or less shall be considered diagrammatic, 
unless noted otherwise. The correct routing, when shown diagrammatically 
shall be chosen by the Contractor based on information in the contract 
documents, professional experience, explicable codes, and coordination 
with other contractors. 

C. Route exposed conduit parallel and perpendicular to walls and adjacent 
piping. 

D. This Contractor shall adapt his work to the job conditions and make such 
changes as required and permitted by the Engineer, sudi as moving to 
clear beams and joists, adjusting at columns, avoiding interference with 
windows, etc., to permit the proper installation of other mechanical and/or 
electrical equipment. 

E. This Contractor shall cooperate with all Contractors on the project. This 
Contractor shall obtain details of other Contractor's work in order to insure 
fit and avoid conflict. Any expense due to the failure of This Contractor 
to do so shall be paid for in full by him. Repairing of work damaged as a 
result of neglect or error of This Contractor shall be done by the trades 
involved on order from the Engineer, but the cost of same shall be paid for 
by This Contractor. 

3.03 CONDUIT SUPPORT 

A. Conduit shall QQI be supported from ductwork, water or other piping, etc., 
unless approved by the Engineer. All supports shall be from the building 
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structure, unless noted otherwise, and coordinated with all other applicable 
Contractors. 

3.04 CONDUIT TERMINATIONS 

A Conduits with tennination fittings ^all be fiireaded for one (1) lock nut on 
the outside and one (1) lock nut and bushing on the inside of each box. 

B. Where conduit bonding is indicated or required in the contract documents, 
the bushings shall be a grounding type sized for the conduit and ground 
bonding conductor as manufactured O-Z/Gedney, Appleton, Thomas 
& Betts, Bumdy, or approved equal 

C. Where conduits terminate in boxes with knockouts, they shall be secured 
to the boxes with lock nuts and provided with approved screw type tinned 
iron hiishings or fittings with plastic inserts. 

D. Where conduits terminate in boxes, fittings, or bodies with threaded 
openings, they shall be tightly screwed against the shoulder portion of the 
threaded openings. 

E. Conduit terminations to all motors shall be made with liquidti^t flexible 
metallic conduit and fittings approved for grounding. Motors in hazardous 
areas, as defined in the National Electrical Code, shall be connected using 
flexible conduit rated for the environment. 

F. All conduit ends shall be plugged with plastic. Wood or brass plugs 
immediately after installation to prevent the entrance of moisture, plaster 
and other foreign matter during construction. The plugs shall be removed 
and the conduit blown clear and swabbed dry BEFORE any wires or pull 
cords are pulled in. 

END OF SECnON 

•F 
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SECnON 16120 

WIRE AND CABLE 

PART 1 GENERAL 

NOTAPPUCABLE 

PART 2 PRODUCTS 

2.01 BUILDING WIRE 

A. Thennoplastic-msulated Building Wire: NEMA WC S. 

B. Feeders and Branch Circuits Larger Than 6 AWG: Copper, stranded 
conductor, 600 volt insulation, THHN/THWN or as shown on the 
drawings. 

C. Feeders and Branch Circuits Larger than 6 AWG in Underground Conduit: 
Copper, stranded conductor, 600 volt insulation, THWN. 

D. Feeders and Branch Circuits 6 AWG and Smaller: Copper conductor, 600 
volt insulation, THHN/THWN. 6 and 8 AWG, stranded conductor; 
smaller than 8 AWG, solid or stranded conductor, unless otherwise noted 
on the drawings. 

E. Control Circuits: Copper, stranded conductor 600 volt insulation, 
THHN/THWN or as shown on the drawings. 

2.02 WIRE FOR SPECIALIZED SYSTEMS 

A. Wire for the following specialized systems shall be as designated on the 
drawings, or elsewhere in these specifications. If not designated on the 
drawings or specifications, the system manufacturer's recommendations 
shall be followed: 

1. Data/link Alarm, Monitoring and Function Control System. 

PART 3 EXECUTION 

3.01 GENERAL WIRING METHODS 

A. Use no wire smaller than 12 AWG for power and lighting circuits, and no 
smaller than 14 AWG for control wiring. • 
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B. Use 10 AWG conductor for 20 ampere, 120 volt branch circuit home runs 

longer thati 75 feet, and for 20 anq>ere, 277 volt branch drcuit home runs 
longer than 200 feet 

C The ampadty of mult^le conductors in one conduit shall be derated per 
National Electrical Code, Article 310. Li no case shall more than 4 
conductors be installed in one conduit to sudi loads as motors larger than 
1/4 hp, panelboards, motor control centef^ etc. 

D. Place an equal number of conductors for each phase of a circuit in same 
raceway or cable. 

£. Splice only in junction or outlet boxes. 

F. Neatly train and lace wiring inside boxes, equipment, and panelboards. 

G. Make conductor lengths for parallel circuits equal. 

H. All conductors shall be continuous in conduit from last outlet to their 
termination. 

END OF SECnON 
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SECnON 16130 

BOXES 

PART 1 GENERAL 

NOT APFUCABLE 

PART 2 PRODUCTS 

2.01 OUTLET BOXES 

A. Sheet Metal Outlet Boxes: Galvanized steel, mmitnum of 14 gauge, with 
1/2 indi male fixture studs where required. 

B. Outlet boxes for light fixtures to be 4" octagon box not less than 1-1/2" 
deep, deeper if required by the number of wires or construction. 

C Switdi and receptacle outlet boxes for local light rantrol and convenience 
outlets shall be FS or FD cast boxes (malleable iron or copper free 
aluminum) with steel coveiplate. 

2.02 PULL AND JUNCDON BOXES 

A. Sheet Metal Boxes: Galvanized steel. 

B. Sheet Metal Boxes Larger Than 12 Inches in Any Dimension: Hinged 
enclosure, unless otherwise noted. 

PART 3 EXECUTION 

3.01 COORDINATION OF BOX LOCATIONS 

A. Provide electrical boxes as shown on the drawings, and as required for 
splices, taps, wire pulling, equipment connections, and code compliance. 

B. Electrical box locations shown on the Contraa Drawings are approximate, 
unless dimensioned. 

C. Locate and install boxes to allow access. Avoid interferences with 
ductwork, piping, structure, equipment, etc. 

D. Locate and install to maintain headroom and to present a neat appearance. 

END OF SECnON 
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SECnON 16141 

WIRING DEVICES 

PART 1 GENERAL 

NOTAPPUCABLE 

PART 2 PRODUCTS 

NOT APPUCABLE 

PARTS EXECUTION 

3.01 INSTALLATION 

A. Install wall switches 48 inches above floor, OFF position down. 

B. Install convenience receptacles 18 indies above floor, grounding pole on 
top. 

C. Install spedfic-use receptacles at heights shown on the Contract Drawings. 

D. Install receptades vertically with ground slot up. 

E. Install galvanized steel plates on outlet boxes and junction boxes. 

END OF SECTION 

CH01\PUBUC\WO\W130(ATECIULL\SBC16141.SPC 16141-1 30Ai«iHtl993 



I 

• 
I 

SECnON 16190 

SUPPORTING DEVIGES 

PART 1 GENERAL 

NOTAPPUCABLE 

PART 2 PRODUCTS 

2.01 MATERIAL 

A. Support GhanneL Galvanized or painted steel 

B. Hardware: Corrosion resistant. 

C. Steel Angle-Painted: Where indicated on the drawings. 

PART 3 EXECUTION 

NOT APPLICABLE 

END OF SECnON 
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SECnON 16195 

ELECnaCAL IDENnnCATlON 

PART 1 GENERAL 

NOT APPLICABLE 

PART 2 PRODUCTS 

2.01 MATERIALS 

A. Nameplates: Engraved three-layer laminated plastic, black letters on a 
white bad^ound. 

B. Wire and Cable Markers: Qoth markers, split sleeve or tubing type. 

PART 3 EXECUTION 

3.01 WIRE IDENTinCATION 

A. Provide wire markers on each conductor in switdies, starters, panelboard 
gutter^ pull boxes, outlet and junction boxes, and at load connection. 
Identify with branch drcuit or feeder number for power and lighting 
circuits, and with control wire number as indicated on equipment 
manufacturer's shop drawings for control wiring. 

3.02 NAMEPLATE ENGRAVING SCHEDULE 

A Provide nameplates to identify all electrical distribution and control 
equipment, and loads served. Letter Height: 1/8 inch for individual 
switches and loads served, 1/4 inch for distribution and control equipment 
identification. 

B. Obtain from Owner the wording or symbol required to identify equipment. 

3.03 CONDUCTOR COLOR CODING 

A. In each pull box, outlet cabinet, switch, starter, etc., the wires and cables 
when visible shall be color coded, the same color coding shall be used 
throughout the entire electrical system, therefore maintaining proper 
phasing throughout the entire project 

B. All wires and cables, 6 AWG or larger, used in motor circuits, maiTi 
feeders, sub-main feeders and branch circuits, shall be coded by the 
application of plastic tape. The tape shall be 3-1^ Plymouth or Permacel, 
in colors specified below. The tape shall be applied at each conductor 
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termination with two 1" tape bands at 6" centers. Color coding shall be 
applied at all panels, switches, boxes, etc., where terminations are made. 

C Wire and cables smaller than 6 AWG shall be color coded by the 
manufacturer. 

D. Conductors shall be color coded as follows: 

1. 120/240V. 3-Wirc: 

2. 46QV. 3-WiTc: 
A-Fhase - Black 
A-Phase - Brown 
B-Fhase - Red 
B-Fhase - Orange 
Neutral - White 
C-Fhase - Yellow 
Grotmd Bond - Green 
Neutral - Gray 
Ground Bond - Green 

END OF SECnON 
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SECnON 16440 

DISCONNECT SWITCHES 

PART 1 GENERAL 

NOT AFFUCABLE 

FART 2 PRODUCTS 

2.01 DISCONNECT SWITCHES 

A; Fusible Switdi Assemblies: NEMA KS 1; heavy du^, quick-make, qui(^-
break, load interrupter enclosed knife switch with »temally operable 
handle interlocked to prevent opening front cover with switch in ON 
position. Handle lockable in OFF position. Fuse dips: Desired to 
accommodate Class R fuses. 

B. Non-fusible Switch Assemblies: NEMA KS 1; heavy duty, quick-make, 
quick-break, load interrupter enclosed knife switch with eternally operable 
handle interlocked to prevent opening front cover with switch in ON 
positiorL Handle lockable in OFF position. 

C. Enclosures: Type as indicated on the drawings. 

2.02 ACCEPTABLE MANUFACTURERS - FUSES 

A. Bussmann. 

B. littelfuse. 

C. Shawmut. 

2.03 FUSES 

A. Fuses 600 Amperes and Less: Qass RKl; or as indicated on the drawings; 
dual element, current limiting, 250 or 600 volt (to suit system voltage). 

B. Interrupting Rating: 200,000 rms amperes. 

FART 3 E^CUnON 
I 

3.01 INSTALLATION 

A. Install disconnect switches where indicated on the drawings. 

B. Install fuses in fusible disconnect switches. 
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C. Provide adhesive label on inside door of each switdi indicating UL fuse 

claiw and size for replacement 

END OF SECnON 

4 
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SECnON 16470 

PANELBOARDS/TEIANSFORMER ASSEMBLY 

PART 1 GENERAL 

NOTAPPUCABLE 

PART 2 PRODUCTS 

2.01 BRANCH CIRCUIT PANELBOARDS 

A. lighting/Appliance Brandi Circuit Panelboards: Circuit breaker ^e. 

B. Copper bus. 

C. Copper ground bus. 

D. Mininium Short Circuit Rating: 10,000 amperes rms symmetrical for 240 
volt panelboards. 

E. Molded case, plug-on type thermal magnetic trip circuit breakers. 
Common trip handle on 2 pole circuit breakers. Branch circuit breakers 
UL listed as l>pe SWD for lighting circuits. 

2.02 TRANSFORMER SECTION 

A. Dry type. 

B. 2-5% FCBN taps. 

C. Primary and secondary main circuit breakers. 

PART 3 EXECUTION 

3.01 INSTALLATION 

A. Install panelboard/transformer assembly to wall providing auxiliary support 
devices heeded. 

B. Coimect transformer primary terminals to 480 Volt, 3 phase service. 

C. Cormect branch circuits to circuit breaker in panelboard section. 

D. Provide typed circuit directory. 
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3.02 FIELD QUALITY CXJNTROL 

A. Measure steady state load currents at the panelboard. Should the 
difference at the panelboard between phases exceed 20 percent, rearrange 
circuits in the panelboard to balance the phase loads within 20 percent 
Take care to maintain proper phasing for multi-wire branch circuits. 

B. Visual and Mechanical Infection: Inspect for physical damage, proper 
alignment, andiorage, and grounding. Check proper installatioh and 
tightness of connections for circuit breakers. 

END OF SECnON 

% 
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SECnON 16480 

SWrrCHBOARD/MOTOR CONTROL 

PART 1 - GENERAL 

1.01 SECnON INCLUDES 

A. Main Service Switch 

B. Combination Motor Starters 

C. Distribution Switches 

PART 2 - PRODUCTS 

2.01 ACCEPTABLE MANUFACTURERS 

A. Square D Compai^ 

B. General Electric Company 

2.02 CONSTRUCTION 

A. Factory-assembled, dead front, NEMA 3R weatherproof metal-enclosed, and 
self-supporting assembly conforming to NEMA PB2, and complete from 
incoming line terminals to lead-side terminations. 

B. Electrical ratings and confrgurations as shown on the drawings. 

C. Line and Load Terminations: Accessible from the front only, suitable for the 
conductor materials used. 

D. Bus Material: Aluminum with tin plating, sized in accordance with NEMA 
PB2. 

H. Bus Cormections: Bolted, accessible from front only for maintenance. 

F. Bus bars shall be fully isolated, braced for minimum 22,000 amperes rms 
symmetrical. 

G. Provide a 1 X 1/4 inch copper ground bus through the length of the 
switchboard. 

H. Finish: Manufacturer's standard light gray enamel over external surfaces. 
Coat internal surfaces with minimum one coat corrosion-resisting paint, or 
plate with cadmium or zinc. 
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1. Future Provisious: Fulfy equip spaces for future devices with bussing and bus 

connections, suitably insulated and braced for short circuit currents. 
Continuous current rating as indicated on the drawings. 

2.03 SWITCHING AND OVER-CURRENT PROTECIIVE DEVICES 

A. Fusible Switch Assemblies (600 Amperes and Smaller): Quidc-make, quick-
break, load interrupter enclosed knife switch with extemalfy operable handle. 
Provide interlock to prevent opening front cover with switch in ON position. 
Handle lockable in OFF position. Fuse Clips: Dedgned to accommodate 
Class H' fuses, ̂ e as specified, with Qass 'R' rejection dips. 

B. The main switch of the assembly shall serve as the service disconnect 

2.04 MOTOR CONTROL DEVICES 

A. Magnetic motor starter - NEMAICS2; AC general purpose Qass A magnetic 
controller rated in horsepower. 

B. Full Voltage starting. 

C. 120 Volt coil operating voltage. 

D. Size as shown on drawings. 

E. Auxili^ Contacts - Refer to drawings. 

F. Hand/Off/Auto selector switch mounted in cover. 

G. Provide phase loss protection relay with contacts to deenergize the starters. 
See drawings. 

H. Assemble motor magnetic starter and fusible switch to form a combination 
starter in a common compartment 

PART 3 - EXECUTION 

3.01 SUBMITTALS 

A. Submit shop drawings and product data. 

B. Indicate on shop drawings, front and side views of enclosures with overall 
dimensions. Include conduit entrance locations and requirements; nameplate 
legends; size and number of bus bars per phase, neutral, and ground; 
electrical characteristics including voltage, frame size and trip ratings, 
withstand ratings, and time-current curves of all equipment and components. 
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C. Provide product data on combination motor starters, relays, pilot devices, and 

switching and over-current protective devices. 

D. Submit manufiacturer's instructions, bidude q)are parts data listing; source 
and current prices of replacement parts and supplies; and recommended 
maintenance procedures and intervals. 

3.02 INSTAIIATION 

A. Install equipment in accordance with manufacturer's instructions. 

B. Install fuses in hisible switdies. 

C. Select and install heater elements in motor starters to match installed motor 
characteristics. 

D. Motor Data: Provide neatly typed label inside each motor starter enclosure 
door identifying motor served, nameplate horsepower, full load amperes, code 
letter, service factor, and voltage/phase rating. 

I 
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SECnON 16510 

UGHTING FIXTURES 

PART 1 GENERAL 

1.01 SECnON INCLUDES 

A. Interior and exterior luminaires and accessories. 

B. Lamps. 

C. Ballasts. 

1.02 DELIVERY, STORAGE, AND HANDLING 

A. Deliver products to site. 

B. Store and protect products. 

PART 2 PRODUCTS 

2.01 MATERIALS 

A Refer to the Material list on the dravrings. 

PART 3 EXECUTION 

3.01 INSTALLATION 

A Install lamps in luminaires and lampholders. 

B. Support surface-moimted luminaires directly from building structure. 

3.02 RELAMPING 

A Relamp luminaires which have failed lamps at completion of work. 

3.03 ADJUSTING AND CLEANING 

A Align luminaires and clean lenses and diffusers at completion of work. 
Qean paint splatters, dirt, and debris from installed luminaires. 

B. Touch up luminaire finish at completion of work. 

I 
CH01\PUBUC;\WO\W150(ATECHAU.\SEC16S10.SFC 16510-1 30Aug«tl993 



3.04 LUMINAIRE SCHEDULE 

A. As ^own on the drawings^ 

END OF SECnON 
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SECnON 16830 

ELECTRIC UNIT HEATER 

PART 1 GENERAL 

1.01 SECnON INCLUDES 

A. Horizontal discharge electric unit heaters. 

PART 2 PRODUCTS 

2.01 HORIZONTAL DISCHARGE ELECTRIC UNIT HEATERS 

A. UL listed and labeled assembly, terminal box and cover, fan guard, and 
built-in controls. Blow-through design. Suitable for horizontal or vertical 
mmmting 

B. Heating Elements: Enclosed copper tube, aluminiun filmed element of 
coiled nickel-chrome resistance wire centered in tubes and embedded in 
refractory material. 

C. Cabinet: Heavy gauge steel with baked enamel finish, adjustable louvers, 
and mounting bracket 

D. Fan: Direct drive propeller ^e, statically and dynamically balanced. 

E. Motor: Permanently lubricated sleeve bearings, totally enclosed, built-in 
thermal overload protectioiL 

F. Control: Unit mounted thermostat, fan delay control, control voltage 
transformer, unit mounted discormect switch. Automatic reset thermal 
overload. 

G. Refer to the Material List on the drawings. 

H. Acceptable Manufacturer: Q'mark. 

PART 3 EXECUTION 

3.01 INSTALLATION 

A. Touch-up marred or scratched surfaces of frictory-finished cabinets, using 
finish materials furnished by the manufacturer. 

B. Mount in accordance with manufacturers instructions. 

END OF SECTION 
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SECnON 16840 

EXHAUST FAN 

PART 1 GENERAL 

1.01 SECnON INCLUDES 

A. Propeller type fan, direct drive. 

B. WaU Sleeve. 

C Operable louver with electric operator. 

PART 2 PRODUCTS 

2.01 EXHAUST FAN 

A Direct drive type. 

B. Cast aluminum propeller. 

C. Square steel frame. 

D. Deep drawn Venturi orifice. 

E. Totally enclosed motor with ball bearings. 

F. See the Material list on the drawings. 

G. Acceptable Manufacturers: Cook or Coolair. 

2.02 WALL SLEEVE 

A. 14 gauge galvanized steel. 

B. Size to fit fan frame. 

C. 1/2" galvanized hardware cloth in a frame. 

2.03 OPERABLE LOUVER 

A. Extruded aluminum, 0.081" thick. 

B. Nylon shaft bearings. 

C. Vinyl blade edges to seal. 
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D. 1/2" X 1/2" almninuin saeen in frame. 

E. See the Material IJst on the drawings. 

F. Electric 2-position louver motor operator, 120 volt, not stall type, 
connected to terminals of fan motor. 

G. Acceptable Manufacturers: Dowco or Arrow. 

PART 3 EXECUTION 

3.01 INSTALLATION 

A Assemble fan, operable louver, louver operator and screens into wall 
sleeve. 

B. Frame opening in wall, provide auxiliary support steel and install assembfy 
in opening. 

C. Complete circuit connections and adjust operation, 

D. Refer to the drawings for detail. 

END OF SECTION 

•t 
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SECnON 16850 

INLET JJOUVER 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Operable Louver with Electric Operator. 

B. WaU Sleeve. 

PART 2 PRODUCTS 

2.01 OPERABLE LOUVER 

A. Extruded aluminum, 0.081" thick. 

B. Nylon shaft bearings. 

C Vinyl blade edges to seal. 

D. 1/2" X 1/2" aluminum screens. 

E. Electric 2-position louver motor operator, 120 volt, not stall type. 

F. See the Material List on the drawings. 

G. Acceptable Manufacturers: Dowco or Arrow. 

2.02 WALL SLEEVE 

A. 16 gauge galvanized steel. 

B. Size to fit operable louver. 

C. Aluminum screen in frame. 

PART 3 EXECUTION 

3.01 INSTALLATION 

A. Assemble operable louver, louver operator and screens into wall sleeve. 

B. Frame opening in wall, provide auxiliary support steel and install assembly 
in opening. 
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C. Complete circuit CGimectioiis and adjust operation, 

p. Refer to the drawings for details. 

END OF SECnON 
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I • APPENDK H 
OPERATION AND MAINTENANCE PLAN 

H.1 INTRODUCTION 

This Operation and Maintenance (O&M) Plan has been preptned consistent with the 
requirements of Interim Measures Design as set forth in the Consent Order. The O&M 
Plan describes the general guidelines to be followed for effective operation and maintenance 
of the pump-and-treat system. The pump-and-treat system will be operated by Techalloy 
Company, Inc. (Techalloy) or one of its representatives. 

The O&M Plan presents the purpose of the pump-and-treat system, general safety 
guidelines, general procedures for operation, and routine maintenance procedures for 
various equipment. The groundwater monitoring plan is presented in Subsection 6.2 of the 
Interim Measures Design Report The O&M Plan does not incorporate vendor-supplied 
O&M literature on the various equipment items. Vendor O&M literature will be provided 
after the construction contractor has ordered the various equipment items. As part of the 
construction contract, the construction contractor will be required to compile vendor-
supplied detailed O&M information for inclusion as attachments to this O&M Plan. 

IL2 PURPOSE OF PUMP-AND-TREAT SYSTEM 

A groundwater plume originating from the northern half of the Techalloy ^icility and 
migrating in a northwestward direction has been identified. The chemicals of concern in 
groundwater are 1,1,1-trichloroethane (1,1,1-TCA), trichloroethene (TCE), and 
tetrachloroethene (PCE). The main purpose of the pump-and-treat system is to prevent 
further migration of impacted groundwater, and to treat extracted water to acceptable levels 
for proper disposal. 
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li 1L3 PROCESS SUMMARY 

The proposed system will extract the impacted groundwater, treat the impacted groundwater 
in a packed tower air stripper, and discharge the treated efQuent to the South Branch of the 
Kishwaukee River. The pump-and-treat system will consist of a system of pumps, tanks, 
valves, instruments and electrical controls. The process flow is shown in Figure H-1. 

The extraction well will pump at a design operating rate of 350 gallons per minute (gpm). 
The estimated average VOC concentrations in extracted groundwater are 1,450 ug/L 1,1,1-
TCA, 150 ug/L TCE, and 110 ug/L PCE. The inorganic constituents of concern are iron 
and total suspended solids. The estimated concentrations of iron and total suspended solids 
in extracted groundwater are 5 mg/L and 94 mg/L, respectively. 

Extracted groundwater will be pumped to the treatment system building using a submersible 
well pump. The pipeline conveying the extracted groundwater to the treatment system will 
be high density polyethylene (HDPE) with secondary containment The double walled 
piping will also have a leak detection tystem. 

The extracted water will flow to an aeration/surge tank. This taiik will act as a flow 
equalizer and will oxidize iron in water to oxidation states that are insoluble in water. The 
water will then flow through a system of separator and cartridge filters for removal of 
suspended solids and insoluble iron oxides. The water will then flow through a packed bed 
air stripper for VOC removal. 

From the air stripper, the water will flow through a cartridge filter for additional removal 
of metal oxide precipitates and suspended solids to meet Illinois effluent standards. The 
system has been designed to achieve 200 ug/L 1,1,1-TCA, 5 ug/L TCE, 5 ug/L PCE, 2.0 
mg/L iron and 15 mg/L total suspended solids in effluent water. The treated water will be 
disdiarged using an effluent pump to the nearby South Branch of the Kishwaukee River. 
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H.4 SAFETY GUIDELINES 

Safety procedures and lists of any hazardous materials must be made and kept with 
responsible personnel for reference and use during operation and maintenance. Periodic 
review of safety procedures is recommended. All procedures must be in compliance with 
OSHA. Specific safety requirements associated with the operation and maintenance of 
various equipment will be provided by the vendors. However, general safety guidelines for 
the treatment system is summarized below. 

Environmental 

The water being treated by this plant is contaminated by organic compounds. These 
contaminants are not present in high concentrations, but have been shown in some cases to 
be carcinogenic (cancer causing) or in other ways harmful to human health. Following 
general safety guidelines must be used: 

1. Prevent contact with human skin by the water being treated. 

2. Repair allleaks immediately. Water that h^ leaked.or.^b^rajpille^ should 
be routed to the floor sump, where it willj^^^^5eEg^@ent. 

3. Ventilate the room if leaks are very large volume or long in duration. Some 
of the contaminants will evaporate from the water and be present in the air. 

Chemical 

Chemicals which may be used for cleaning and any other purposes may be hazardous. 
Cleaning chemicals may pose some hazards where splashing and/or spraying could occur. 
Suitable protective clothing, eye protection, and gloves are recommended and should be 
used as required by the chemical manufacturer. 
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Electrical 

The treatment system may present a danger of electrical shock. All motors, instruments, 
and panels should only be serviced by an ifecns-^Ucensed-electrician. Pumps and blowers 
are equipment that rotate at high rpm. Keep all guards in place. Do not wear loose 
clothing or jewelry around this equipment When working on a motor, pmnp or blower, the 
equipment should be turned off at the motor control panel. Check twice to confirm that the 
equipment has been properly isolated and locked out. Safety procedures should be strictly 
followed with respect to equipment tagging out. 

H.5 PUMP-AND-TREAT SYSTEM OPERATION 

This subsection describes the basic operation of the pump-and-treat system. This will help 
in understanding and adjusting the operation of the plant. Figure H-1 shows the process 
flow. 

WeUPump (P-10) 

There is one groundwater extraction well on the site. A pump hanging by a cable in the 
well transfers water from the well through a sampling port (SP-10), a pressure indicator (PI-
10) and an underground pipeline to the treatment system building. The pipeline has 
secondary containment with a leak detection system. Check valve, CV-10, will prevent water 
in the pipeline from flowing back into the well pump. A gate valve, GV-10, will be provided 
after the check valve CV-10. The pumping rate will be controlled by a gate valve (GV-11) 
located in the treatment building. 

Well Level Control 

A level control switch in the well prevents the well pump from running dry. The pump will 
be damaged if it runs without proper water flow. When the water level drops below the 
lower switch the relay drops out and the pmnp stops. A red light will show on the main 
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control panel. To restart the well, the water level must rise above operating level switch, 
latching the circuit. A green light shows on the main control panel when the well is running. 

Pressure Indicators (PI-10, PI-20) 

Pressure indicator indicates the head produced by the pump at the current flow. The 
pressure indicator along with the flowmeter will confirm that the pump is running. Exact 
readings can be compared to the pump curve to indicate the condition of the pump. If 
pressure is indicated but there is no flow, the pump must be turned off until the closed valve 
or the source of the blockage is found. 

HoMTOgtgr (FM-10) 

The flowmeter in the treatment building provides a visual reading of the rate of flow from 
the well in gallons per minute. 

Sampling Ports (SP-10, SP-20) 

Sampling port SP-20 will be utilized for monitoring influent water quality. For the Interim 
Measures Pump and treat system, sampling port SP-10 will provide the same data as SP-20. 
However, if additional wells are added to the extraction system dining corrective measures, 
SP-10 will provide extracted water quality data for the well, and SP-20 will provide water 
quality for the influent to the treatment system 

Extraction Svstem Piping and Leak Detection Svstem 

Underground piping made of high density polyethylene (HOPE) transports the extracted 
groundwater to the surge/aeration tank in the treatment system building. The piping is 
double walled to provide secondary containment and includes a leak detection system. The 
leak detection system consists of a sensor cable with a relay for remote indication of an 
alarm condition at the control panel. 
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Surge/Aeration Tank (T-10) 

Extracted water accumulates in the surge/aeration tank (T-10) for equalization of flow and 
iron oxidation. The tank is equipped with water level gauges and an air inlet duct A high 
level switch in the surge tank shuts down the well pump in the event that the water level 
exceeds the high level set point A low level switch in the surge tank shuts down the air 
stripper feed pump in the event that the water level goes below the low level set point The 
tank also has a gate valve (GV-20) at the bottom to drain ai^ water from the surge tank for 
maintenance. Water will run to the floor sump (SV-10). Gate valve GV-12 has been 
provided to shut off water supply when the air stripper feed pump (P-20) is taken out for 
maintenance. 

Sqrgg Tank glpwcr (B-IO) 

TTie surge tank blower (B-10) introduces air at the bottom of the surge tank through a 
diffuser assembly. The blower is equipped with a pressure indicator (PI-30). The blower 
will shut off if excessive pressure develops at the blower discharge. 

Pretreatment Filter Svstem 

The pretreatment filter system consists of a sepaiatof (S-10) and a cartridge filter system 
(F-10). The separator (S-10) removes dense and large size particles before water enters the 
cartridge filter (F-20). The separator has a timer that activates the blow down from the 
separator in 3-7 second intervals. The timer between blowdowns can be adjusted as desired. 
The blowdown goes through a bag filter (F-10). Solids are retained by the bag filter, and 
water drains by gravity to the floor sump (SU-10). The cartridge filter (F-20) removes finer 
size particles. 
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• Roor Sump (SU-10) 

Roor sump, SU-10, receives water from the bag filter (F-10) and any water spilled on the 
floor. In addition, during maintenance, drain water from the surge tank (T-10) is also 
directed towards the floor sump. Water from the floor sump is pumped to the surge tank 
using a sump pump (P-30). The sump pump (P-30) is controlled by a level switch in the 
pump. The floor sunq) (SU-10) also has a high level switch connected to an alarm at the 
control panel. 

Pressure Indicators (PI-40, PI-50, PI-60) 

Pressure indicators PI-40, PI-50 and PI-60 monitor pressure upstream and downstream of 
separator (S-10) and cartridge filter (F-20). Excessive pressure indicates that the equipment 
is getting clogged and needs maintenance. 

Sampling Ports (SP-30, SP-40, SP-50) 

Sampling port SP-30 can be used to determine the extent of oxidation in the smge tank (T-
10) and to determine if there are any dense and large size particles. Sampling port SP-40 
can be used to determine effectiveness of the separator (S-10) and to determine 
requirements for the cartridge filter (F-20). Sampling port SP-60 can be tised to determine 
effectiveness of the cartridge filter (F-20) and to provide influent water quality for the air 
stripper (AS-10). 

Pretreatment Svstem Gate Valves (GV-40, GV-50, GV-60, GV-70, GV-80, GV-90, GV-
100, GV-110) 

If separator (S-10) and cartridge filter (F-20) are used, gate valves GV-40, GV-50, GV-60 
and GV-70 should be open, and gate valves GV-80, GV-90, GV-lOO and GV-110 should be 
closed. 
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If it is detennined that the separator (S-10) is not required, gate valves GV-80, GV-90, GV-
60 and GV-70 should be open, and gate valves GV-40, GV-50, GV-lOO and GV-110 should 
be closed. 

If it is detennined that both the separator (S-10) and the cartridge filter (F-20) are not 
needed, gate valves GV-80 and GV-lOO should be open, and gate valves GV-40, GV-50, 
GV-60, GV-70 and GV-90 should be closed. 

Gate valve GV-110 will be open only when the air stripper (AS-10) is not in operation. This 
will allow water in the pipeline to drain to the floor sump (SV-10) and thus avoid freezing 
during winter. 

Packed Column Air Stripper (AS-10) 

The air stripper utilizes a single stage packed bed countercunent flow scheme. Influent 
water enters at the top of the tower utilizing an influent water distribution system. Air is 
introduced at the bottom of the tower. The air stripper sump (SU-20) has a high level 
switch which will override the air stripper feed pump control and shut off the air stripper 
feed pump. A gate valve GV-120 has been provided to shut ofl water supply to the effluent 
line during effluent pump (P-40) maintenance. 

Air Stripper Blower (B-20) 

The air stripper blower (B-20) introduces air at the bottom of the air stripper. The blower 
is equipped with a pressure switch (PS-10) and a pressure indicator (PI-70). The pressure 
switch (PS-10) shuts off the blower if excessive pressure develops at the blower discharge. 
The shut down of the blower by the high pressure results in the activation of the alarm and 
the shut down of the air stripper feed pump. The excessive pressure indicates that cleaning 
of packings in the air stripper is needed. 
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Air Stripper Feed Pump (P-20) 

The feed pump develops pressure to transfer the water from the surge tank (T-10) through 
a filtration system and to the top of the air stripping column. The feed pump is controlled 
by switches in the surge tank. A low level switch is the surge tank shuts off the pump so 
that the pmnp does not operate without water. An operating level switch in the surge tank 
allows the feed pump to restart after the pump has been shut off by the low-level switch, 
a high level switch in the air stripper sump (SU-20) overrides the air stripper feed pump 
control and shuts off the air stripper feed pump. The feed pump rate is controlled by gate 
valve GV-30. A check valve, CV-20, is provided to prevent any water firom flowing back 
into the feed pump. 

Effittcnt Tump (P-40) 

The effluent pump (P-40) develops pressure to force the water from the air stripper sump 
through a second stage of cartridge filtration and to the discharge location at the South 
Branch of the Kishwaukee River. The effluent pump is controlled by switches in the air 
stripper sump. A low level switch in the suihp shuts off the pump. An operating level 
switch allows the effluent pump to restart after the pump has been shut off by the low level 
switch. A check valve CV-20 has been provided to prevent any water from flowing back into 
the pump (P-40). 

Efflitgnt Cytridgc Filter (F-30) 

The effluent filter system consists of a cartridge filter (F-30). This filter provides for 
additional removal of any metal oxide precipitates and suspended solids to meet Illinois 
effluent standards. 
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Pressurg Indicators (PI-80, PI-90) 

Pressure indicators PI-80 and PI-90 monitor pressure upstream and downstream of the 
effluent cartridge filter (F-30). Excessive pressure indicates that the filter (F-30) is getting 
clogged and needs maintenance. 

Effluent Sampling Ports (SP-60, SP-70) 

Sampling port SP-60 can be used to determine if there is any need for effluent filter (F-30). 
If water sample collected from sampling port SP-60 meets Illinois effluent limitations, then 
the effluent filter (F-30) can be bypassed. If water sample collected from sampling port SP-
60 does not meet Illinois effluent limitation, then water will pass through the effluent filter 
(F-30) and effluent water quality will be monitored by sampling port SP-70. 

Effluent Svstem Gate Valves (GV-130, GV-140, GV-150, GV-160, GV-170, GV-180) 

If water sample fi-om sampling port SP-60 meets Illinois effluent limitations, gate valve GV-
180 should be open, and gate valves GV-130, GV-140, GV-150, GV-160 and GV-170 should 
be closed. 

K the effluent cartridge filter (F-30) is needed and water sample from sampling port SP-70 
meets Illinois effluent limitations, gate valves GV-130, GV-140 and GV-150 should be open 
and gate valves GV-160, GV-170 and GV-180 should be closed. 

If flooding occurs in the air stripper (AS-10), gate valves GV-180, GV-150 and GV-160 
should be open, and gate valves GV-130, GV-140 and GV-170 should be closed. 

If a cleaning solution is utilized for cleaning the air stripper (AS-10) packings, gate valves 
GV-180, GV-150, GV-140, and GV-170 should be open, and gate valves GV-130 and GV-
160 should be closed. 
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H.6 REGULAR INSPECTION AND MAINTENANCE GUIDELINES 

Regular inspection and maintenance of the pump-and-treat system is required for effective 
operation. Detailed inspection and maintenance information will be provided by equipment 
specific vendor. General inspection and maintenance guidelines are provided below. 

• Note pressure indicated by all pressure indicators. 

• Note flow rate indicated by all flowmeters. 

• Note any alarms on the control panel. If high pressure alarm has occurred, 
determine which equipment is fouled. Reset alarm and perform maintenance. 
If leak detection alarm has occurred, determine location of the leak. Reset 
alarm and perform required maintenance. 

• Check pump oil level and add as required to raise to the level of the lower 
plug. 

• Grease blower bearings. 

• Disassemble and clean level gauges and flow indicators as required. 

• Determine the cause of all new noises and vibration in rotating equipment, 
and correct. 

H.7 EFFLUENT MONITORING 

The discharge of treated water to the South Branch of the Kishwaukee River will be 
monitored according to the requirements of the NPDES permit. Sampling ports SP-60 and 
SP-70 will be utilized for this task, as necessary. 
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APPENDIX I 

CONSTRUCTION QUALITY ASSURANCE PLAN 
INTERIM REMEDIAL MEASURE 

TECHALLOY SITE 

1 INTRODUCTION 

The objective of this Construction Quality Assurance (CQA) Plan is to ensure the 
completion of the groundwater extraction, treatment and discharge system in strict 
accordance with the construction plans and specifications. This CQA Plan will outline the 
roles and responsibilities of the Engineer and Contractor with respect to inspection and 
testing activities throughout the course of construction. This CQA Plan will describe 
reporting and documentation procedures to be used to verify and certify that construction 
was completed in accordance with the plans and specifications. Through the use of this 
plan, the contractor and Engineer will be able to identify deficiencies in or deviations from 
the specifications, and resolve the issues quickly and efficiently. A copy of the CQA Plan 
and all CQA documentation will be retained at the site by the Engineer. 

This plan has been developed in accordance with generally acceptable construction quality 
assurance procedures. The plan is submitted in accordance with the requirements of the 
Consent Order for the Interim Measures at the Techalloy site in Union, Illinois. 

1.1 Oualitv Assurance and Quality Control 

This plan has been prepared to assist the engineer with daily inspection activities and testing 
required to ensure the interim remedial measure is constructed in accordance with the plans 
and specifications. The specifications discuss both quality assurance and quality control 
activities to be performed during the course of construction. Quality assurance and quality 

control are defined in this CQA Plan as follows; 

Construction Quality Assurance is a planned and systematic set of activities 
designed to allow the Engineer to review testing results, verify construction 
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practices and generally provide a satisfactory level of confidence that the work 
has been completed in accordance with the contract specifications and 
regulatory requirements. The management of CQA activities is the 
responsibility of the Engineer. 

Construction Quality Control is a planned and systematic set of activities 
performed by the contractor to verify the construction materials and practices 
are consistently meeting the specifications and regulatory requirements 
outlined in the contract documents. 

This plan also provides a framework for overseeing the contractors CQC requirements 
detailed in the individual specification sections. Each specification section describes the 
specific material and workmanship testing required to ensure that the activity is completed 
in accordance with stated requirements and includes the frequency of inspections and 
specific documentation and reporting requirements. CQA activities are performed 
independently of CQC activities, but together provide a means of comparing and verifying 
inspection results and construction techniques throughout the prosecution of the work. 

12 ScQpe of the Remedial Aetion 

The main objective of the Interim Measures pump-and-treat system is to prevent further 
migration of impacted groundwater. The major elements of the interim remedial measure 
are summarized as follows: 

Groundwater Extraction System 

Extraction well 

Extraction system piping 
Pumping system 
Control Systems 

Equipment Enclosure 

• Groundwater Treatment System 

• Pretreatment system 
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Air stripping system 
Effluent filter system 
Treatment system pumps and piping 
Control systems 
Equipment Enclosure 

Discharge System 

• Treated Water Discharge Piping 
• Treated Water Discharge Pumping System 

P 

• Control Systems 

13 Scone of the CPA Plan 

The plan outlines the procedures to be followed by the Engineer during construction and 
installation of the groundwater extraction, treatment and discharge system at the Techalloy 
site. Specifically the CQA Plan describes the following: 

Responsibility and Authority - The plan identifies each organization and its 
respective role and responsibility in the quality assurance process. 
Additionally, it identifies the qualifications of each CQA inspection staff 
member and delineate that persons authority over construction activities. 

Inspection activities - The plan outlines the specific tests and inspections 
required to be performed by the Engineer prior to, during and at the 
completion of construction activities. 

Documentation - The plan identifies the reporting requirements, frequency 
and information required to fully document each phase of construction to 
ensure compliance with the contract documents. 

2 PRQ.TECT ORGANIZATION AND RESPQNSlBILITy 

Successful completion of the interim remedial measure is dependent on successful 
commimication and delegation of responsibilities among all parties involved with the 
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planning, oversight, and construction of the interim remedial treatment system. The roles 
and responsibilities of each party is outlined below. 

U.S. Environmental Protection Agency - The U,S. EP^has the responsibility 
to review plans, provide regulatory guidance, apd approye construction' » 
methods a^ materials on a project wide ba^je Final approval of the i 
remedial measure and certification of contract compietioa is the responsibility 
of the U.S. EPA. 

Techalloy - The Techalloy company is leipiiaKfible for impli^nieiitmg the 
'interim ferhedial measure at the prescribed location. Techalloy will comment 
on the detailed design plans, provide approvals for modifications to specific 
design requirements suggested by the Engineer, and will review CQA reports 
and testing documentation provided by the Engineer during construction. 

Engineer - The Engineer will supervise all field inspection and construction 
activities to ensure compliance with the plans and specifications. The, 
Engineer will complete periodic inspections of materials and constructed work 
and will document the results of each inspection on weekly inspection forms 
to be submitted to the U.S. EPA after review by Techalloy. The Engineer may ̂ 
assign a resident engineer to act as CQA Manager at the site during 
construction. The CQA Manager will be present and verify activities related 
to quality assurance. The CQA Manager will report directly to the Engineer. 

Contractor - The contractor will be responsible for all aspects of quality 
control required to complete the work in accordance with the plans and 
specification. The contractor shall be held solely responsible for completing 
construction of the interim remedial measure in accordance with the plans 
and specifications. 

3 MEETINGS AND STATUS REPORTS 

Meetings will be held throughout the construction process to ensure effective conununication 
and efficient problem resolution. Through the use of this meeting forum, discrepancies or 
deficiencies can be identified early in the project and can be resolved while maintaining 
project schedule and contract budget. A brief description of each type of meeting follows: 

3.1 Pre-Construction CPA Meeting 

CH01\PUBUC\WO\W1500\1134ZAPI 1-4 



I 
li 

• 
P 
I 

The pre-constmction meeting will occur directiy after the award of the contract to the 
remedial contractor. The meeting attendees will include the^XJtSTEI^^ Techalloy, the 
Engineer and the remedial contractor. The purpose of the meeting will be to ensure an ^ 
understanding of the scope of work, discuss schedule and coordination issues prior to 
mobilization, determine lines of authority and levels of responsibility, and to determine 
procedmes/protocols for docmnentation and communication between organizations. 

32 Weekly Progress Meetings, 

Weekly progress meetings will occur on a preset day, determined by the Engineer, to discuss 
specific construction activities for the previous week. The meeting will be attended by the 
Engineer and the on-site remedial contractor representative. The meeting will cover specific 
tasks such as CQA/CQC testing completed, project schedule to date, areas of concern or 
possible deficiencies as identified by the Engineer, invoicing or payment concerns, or 
documentation issues. Minutes of each meeting will be prepared by the Engineer and 
distributed to all members of the construction team to allow for continued discussion and 
awareness to site specific situations. 

3.3 Problem qr Work Deficiency Meetings 

Problem or work deficiency meetings will be held on an as needed basis. Any party can 
request a problem or work deficiency meeting to discuss issues requiring immediate 
attention. The list of attendees will depend on the agenda item requiring attention. The 
Engineer and contractor will discuss possible solutions to the situation and determine the 
most appropriate course of action. The Engineer will then either authorize the work, if 
within his authority, or request approval from the appropriate agency. 

4 CONSTRVCTIQN QUALITY AS31;RANCE; TEgTINg AND INSPECnQN 

The testing and inspection activities described in this CQA Flan will be completed by the 
Engineer to document and verify results of CQC testing and inspections performed by the 
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contractor during construction activities. The Engineer will use this data along with the 
contractor quality control testing and inspection reports to certify that the construction was 
consistent with the contract plans and specifications and meets all regulatory requirements. 

This section will describe the specific quality assurance tests and inspections required to be 
performed by the Engineer during construction of the interim remedial measure. Quality 
control requirements to be performed by the contractor are described in the specific 
specification section pertaining to the item. 

4.1 Mobilization 

Prior to mobilization activities, the Engineer will review the contractor health and safety 
plan including certifications of each site worker and site specific training and instruction. 
The Engineer will review material specifications to ensure material destined for installation 
conforms to the specifications. The Engineer will oversee mobilization activities to ensure 
the site access and easements are appropriate for the work being completed. The Engineer 
will maintain a record of all initial training, briefings and preparation work completed 
during mobilization activities. 

42 GrQpndwat^r Extraytion System 

Prior to installation of the groundwater exdraction well, the Engineer will document, through 
photograph, the existing site conditions in and around the well site. The Engineer will be 
present during installation of the extraction well and ensure that proper drill logs are 
prepared to document the subsurface geology existent near the well installation. The 
Engineer will inspect the materials used for construction of the well, the verti^ alignment, 
the development of the well, management of drill cuttings and development water, and the 

filter pack and backfill material used to complete the well installation. The Engineer will 
verify that the well is installed in accordance with the plans and specifications. 
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43 Extraction/Discharge Piping 

The Engineer will inspect the extraction/discharge system piping to verify the material 
conforms to the specilBcations. The Engineer will review material certifications provided 
with the material when delivered and will visually inspect each shipment of piping and 
pipiiig coniponents to ensure no damaged or defective material is delivered to the site. 
During installation, the Engineer will document the type of bedding material used and the 
placement techniques. The in-place density as determined by the contractor will be 
recorded by the Engineer. All equipment used for excavation, fusion and backfilling will 
be inspected by the engineer for safety and serviceability. The location and depth of piping 
will be documented in accordance with the plans and specifications. 

The contractor will provide the Engineer with the necessary certifications to ensure the 
welding machine operator has sufficient experience to perform the necessary work in 
accordance with the specifications. The Engineer will inspect and record to operating 
temperatures of all HDPE welding machines used for pipe fusion operations. The Engineer 
will inspect the double walled piping for proper placement of the support and spacer system. 
The Engineer will periodically inspect pipe sections to ensure no obstructions or foreign 
matter exists within the pipe sections prior to installation. 

4.4 Pumping System 

The Engineer will inspect each component of the pumping system to ensure the material 
supplied to the site meets the design requirements set forth in the plans and specifications. 
The Engineer will observe the unloading and storage of all pump components and will 
visually inspect delivered material for defects or damage. The Engineer will reject any 
material that is not in compliance with the specifications or has been damaged during 
transportation or delivery. The Engineer will be present during pump system installation 
to ensure all quality control testing is completed in accordance with the specifications. 
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4.5 Groundwater Treatment System 

The Engineer will inspect the air stripper treatment unit and all additional components for 
compliance with the plans and specifications. The Engineer will visually inspect the unit for 
damage or missing/defective components. The unit will be installed by the contractor as 
stated in the specifications and the manufacturers recommendations. The Engineer will 
document all installation activities through the use of daily progress reports and 
photographs. 

The Engineer will coordinate, inspect, and document a comprehensive system start-up 
program to ensure that all of the system components function as intended. The system start
up will consist of operating the groundwater treatment system at a reduced rate and 

inspecting and adjusting, as necessary, all mechanical and electrical control features of the 
system. Each system alarm condition will be activated to insure that the system shut-down 
and alarm circuitry functions as intended. All start-up activities will be documented and all 
deficiencies noted and corrected prior to full scale system operation. 

4.6 Mechanical and Electrical Inspection 

The Engineer will inspect and fully document all mechanical and electrical installation for 
both the extraction well/pumping system and the treatment/discharge unit. The mechanical 
and electrical components (i.e. valves, meters, gauges, etc.) shall meet the requirements of 
the specifications and shall be installed in accordance with the specifications and 
manufacturer recommendations. All valves and gauges will be inspected to ensure the units 
are properly oriented to the direction of flow. All electrical equipment will be inspected to 
ensure the proper grounding and power is supplied to allow for proper functioning of the 
equipment. 
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4.7 Equipment Enclosures 

The Engineer will review and approve all equipment enclosure designs prior to delivery to 
the site. The Engineer will inspect the plans for constructability, long-term durability and 
suitability for the intended use. Manufacturer certifications of materials will be reviewed 
by the Engineer at the time of delivery. The Engineer will visually inspect the enclosures 
during construction for stability and completeness. Any deviations from the approved plans 
and specifications will be corrected or modified in accordance with the specifications. 

5.0 CPA DOCUMENTATION 

Successful completion of the project depends on the strict adherence to the plans and 
specifications. Verification of compliance with the plans and specifications is documented 
through the use of a detailed and well managed construction quality assurance/quality 
control plan implemented by both the Engineer and the contractor. Quality control 
activities are performed by the contractor and documented through various methods by both 
the Engineer and the contractor. This section describes the documentation procedures to 
be followed during construction activities. 

5.1 Daily Recordkeeping 

The contractor will prepare and submit to the Engineer a daily progress report covering all 
activities performed by the contractor that day. The report will include weather conditions, 
subcontraaors present on-site that day, work completed to include location, description and 
contractor completing work; equipment status reports to include down time of critical pieces 
of equipment, and material type and quantities delivered to the site. This information will 

be presented on a daily basis on the preprinted form shown in figure 1. 

In addition to logistics information, the daily report will include discussions of conflicts or 
deficiencies in plans and the action taken by the contractor and/or the Engineer to resolve 
such conflicts. 
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52 Field Logbooks 

Both the Engineer and the contractor's representative will maintain a field logbook. The 
field logbook will be a bound, hard cover logbook in which the Engineer or contractor 
records specific field incidents as they occur. The information documented in this logbook 

will be used to prepare the daily progress report. The logbook should also be used to 
document general site conditions, visitors, incidents or specific visual inspections for use at 
a later date in recreating events of the day. Each log entry will be dated, each event's time 
of occurrence logged in, and the daily entry will be signed by the holder of the logbook. 

5.3 PhotQgraphIc Records 

The Engineer will periodically take photographs to document major portions of installation 
activities or incidents to allow for more accurate reporting on the daily progress forms. 
Photographs will be identified with a specific, unique numbering system and the 
corresponding number identified in the daily progress report form. Photographic 
documentation shall be used as a means of supplementing the daily progress report, but 
shall not be a substitute for a properly completed daily report. 

5.4 Problem Identification and Corrective Measures Reporting 

Information concerning a problem or corrective measure may be reported on a daily 
progress report or may be included as a separate document. At a minimum, this document 
should include a detailed description of the problem to include location, time of event, and 
personnel present during identification of the problem. A discussion on how the problem 
was located (i.e., reference to a specific inspection procedure/report, etc.) should be 
included to document supporting data that could be used in problem resolution. Finally, 
an analysis of the probable causes and potential solutions to the issue should be provided. 
Following receipt of the problem identification report, the Engineer will review the situation, 
determine a course of action and provide guidance on the selected remedy. 
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5.5 Acceptance Reports 

Following completion of each major task under the scope of the specifications, the Engineer 
will conduct all necessary quality assurance inspections and prepare an acceptance report 
documenting the successful completion of that portion of the contract work. This report will 
be provided to the contractor to allow the contractor to continue with installation of 
additional components of the treatment system without further delays caused by inspection 
activities. The acceptance report will be supplemented by quality control and quality 
assurance testing reports to provide a clear description of the work in place. The issuance 
of this acceptance report by the Engineer in no way relieves the contractor from the 
responsibility of completing the work in accordance with the plans and specifications. This 
acceptance report is an administrative tool to provide notification to the contractor that 
sufficient time has been given to the Engineer to complete the required inspection activities. 
If, at a later date, the Engineer discovers work was not completed in accordance with the 
specifications, the contractor will be required to repair or replace the work at no additional 
cost to the Engineer. 

5.6 Storage of Records 

During construction, the Engineer shall be responsible for managing and maintaining all 
documents pertaining to construction quality assurance. This includes the contract plans and 
specifications, daily progress reports, supplemental conflict/deficiency submittals, acceptance 
reports, and all inspection data sheets. The Engineer may elect to maintain a duplicate file 
at another location to avoid loss of this information if the originals were to be destroyed. 
Once construction is completed, the Engineer will provide copies of the quality assurance 
documentation to the U.S. EPA and maintain a permanent record file. 
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Figure 1 

CONSTRUCTION QUALITY CONTROL DAILY REPORT 

COMPANY NAME: 
INSPECTOR: 

REPORT NO. CONTRACT NO. DATE 
LOCATION OF WORK: 

DESCRIPTION: 

WEATHER .RAINFALL INCHES, TEMP.: MIN. MAX. 

1. Work Performed Today by Prime Contractor (Plant and Labor Breakdown): 

. Work Performed Today by Subcontractors (Plant and Labor Breakdown): 

3. Type: (Circle one: P-Preparatory, I-Initial, F-Final). 

Results of Inspection: (Include Satisfactory Work Completed or Deficiencies with Action to be Taken). 

List Type and Location of Tests Performed and Results of These Tests: 
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I 5. Verbal Instructions Received from CQA Persoimel on Construction Deficiencies or Re-testing 
j^equired: 

1 6. Safety Violations Observed and Actions Taken: 

7. Remarks: 

8. CERTIFICATION: I certify that the above report is complete and correct and that I, or my authorized 
representative, have inspected all work performed this day by the prime contractor and each subcontractor 
and have determined that all materisds, equipment, and workmanship are in strict compliance with the 
plans and specifications, except as may be noted above. 

Contractor Quahty Control Representative 

I Signature 

# 
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